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AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, 

The forty-third meeting of this association convenes in Brooklyn 
on Wednesday of this week, with every prospect for a most success- 
ful meeting. The program, which, so far as it is known, will be 
found in another column, gives evidence of every effort on the part 
of the officers of the association to make the gathering both a 
pleasant and profitable one. The sketch of the organization, by Dr. 
William H. Hale, president of the Resident Members Committee, 
from its birth in 1848 down to the present day, will doubtless prove 
of general interest. It will be seen that the general plan of the 
society resembles that of the British Association, although of more 
modest proportions and influence. 


ENGINE REGULATION EXTRAORDINARY. 

According to a recently published statement of Mr. Gisbert 
Kapp, clocks are run by small synchronous motors taking 
current from the Cologne, Germany, electric light stations, 
and keep correct time. As the time-keeping qualities depend 
only upon the speed of the engines, this implies most remark- 
able regulation of the latter. How remarkable this regulation 
must be is apparent from the fact that a variation of one per 
cent. in the speed of the engines in one direction would mean a 
change in the time of overa minute an hour. It is probable, 
however, that the station clock acts also as a counter, and 
automatic means are not entirely depended upon to keep this 


clock in synchronism with the ordinary station time piece. 


THE BRITISH ASSOCIATION AT OXFORD. 

The Oxford meeting of the British Association, which opened on 
Wednesday, August 8, bids fair to be one of the most interesting 
sessions since the last Oxford meeting, which took place in 1860, 
and which was made celebrated by the vigorous defence of the 
doctrine of Darwinism by Prof. Huxley. The sections of Mathe- 
matical and Physical Science (A) and Mechanical Science (G) 
are, perhaps, the only ones of special interest to electricians. Sec- 
tion A has generally absorbed most of the attention of the electrical 
profession, but this year the honors seem to be about evenly divided 
between A and G, with possibly a balance in favor of the latter. In 
another column we are able to present a synopsis of the proceedings 
as received by cable from The Electrical World’s special correspon- 
dent, from the opening of the session up to and including Monday, 
August 13, the day The Electrical World goes to press. A number 
of important electrical papers have already been presented and the 
discussion participated in by men prominent in the electrical field. 
The attention of the eminent scientists seems to have been occupied 
for some time with Mr. Maxim’s flying machine, this ingenious 
invention having no less distinguished champions than Lords 


Kelvin and Rayleigh. 


SINE FORM OF CURVES OF ALTERNATING E., M. F. 

It is seldom that we find it necessary to disagree im foto with our 
esteemed London contemporary the ‘‘ Electrician, ’’ but notwithstand- 
ing the ability with which it has clung to its opinion as the non- 
eificacy of the sine form of curves of alternating E. M. F., we have 
not been able to see anything but hopeless error in its views of this 
subject. In our issue of last week and elsewhere in the present issue 
several correspondents whose opinions have an authoritative value 
confirm the views we have expressed and offer an accumulation of 
evidence, both theoretical and experimental, which should definitely 
settle the question. The very neat general mathematical demonstra- 
tion of Mr. F. W. Dunbar complements the special deduction in 
Kennelly’s Institute paper on impedance, while the other letters 
bring to bear an accumulation of evidence that takes away every 
vestage of ground for the opinion which they contest. From both 
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the theoretical and the practical standpoint it can be considered as 
definitely established that the sine form of curves of alternating E. 
M. F. is the best for the reasons that it involves less inductive drop 
and‘less iron losses in transformers and is absolutely necessary in 
motor work to avoid deleterious reactions from the upper harmo- 
nics otherwise present. To these advantages may be added the fur- 
ther one recently referred to by us in commenting on some German 
experiment with alternating arcs, which is that for the practical 
working of such arcs the sine curve insures smoother operation of 
the mechanism and a minimum of noise. 


ELECTROLYTIC CORROSION OF IRON PIPES. 

An interesting paper recently read by Prof. D. C. Jackson before 
the Western Society of Engineers takes up the question of the cor- 
rosion of iron pipes by the action of electric railway currents and the 
Prof. 


Jackson expresses the opinion that with a perfect return system 


conclusions arrived at are of considerable practical interest. 


properly connected to underground pipes electrolytic disturbances 
may be made to practically disappear. In order to determine as 
exactly as possible what occurs in the soil due to the return current 
a series of laboratory experiments were performed in which the 
practical conditions were reproduced as nearly as possible. As 
the result of many experiments he concluded that in no case is the 
action due to the electrolysis of water,and where oxygen is liberated 
at the anode, it does not attack the iron; that only a mere directive 
force in the nature of a pressure will cause electrolysis; that the actual 
corrosion is therefore only dependent upon the actual current which 
flows, and is as much dependent upon the resistance of the soil as 
upon the pressure tending to cause the current; that only a minute 
quantity of soluble salt is sufficient to start the action, and it will 
then continue as long as a current flows; and that the gravity of 
a corrosion of a pipe depends on the amount of current flowing from 
a given area and the nature of the salts present in the soil, the 
order of the activity of the salts being (1) chlorides,(2) nitrates, (3) 
sulphates. direct elec- 
trolysis of iron, but that corrosion is the result of electrolysis of 


The statement that there is no evidence of 
chemical compounds which are held in the water o1 the soil, setting 
up secondary chemical reactions, seems to explain the enigma of 
electrolysis with exceedingly small E. M. F’s., but a quantitative 
It would 
appear that the difficulties to be overcome in order to get rid of corro- 


demonstration of this process would be of much interest. 


sion are not so great as generally supposed, though success depends 
In Mad- 
ison it required an expenditure of only $8,000 to do entirely away 


much upon a special study of the conditions of each case. 


with all trouble, and this would have probably been considerably 
less if proper precautions had been taken when the track was first 
put down. 
of the 


minor problem and of little moment compared with thé one whose 


It remains for time to prove, however, the durability 


numerous connections necessary to be made, but this is a 


solution involves it. 


ELECTRICAL INSURANCE INSPECTION. 

We print elsewhere a letter referring to some unsatisfactory feat- 
ures of underwriters’ electrical inspection, encountered by our corre- 
We 
oczasionally hear of somewhat similar cases, but since the general 


spondent, and whose experience, we trust, is an unusual one. 


adoption of the insurance rules formulated by the Underwriters’ 
International Electric Association, any dissatisfaction expressed has 
seldom any reference to the character of the rules, but, as in the 
present case, to the manner in which they are enforced by inspec- 
tors. It is an axiom that nothing can be accomplished by making 
laws, however excellent in themselves, unless the necessary provis- 
ion is added for their proper enforcement, and this applies generally 
to any measure that proposes to make men do what otherwise they 
might think it to their interest to leave undone. The mere provis- 
ion of agents to enforce laws does not in itself, of course, imply that 
the desired end will be attained, and it is in this respect that electrical 
insurance inspection is weak. The code of insurance rules now al- 
most exclusively adopted in this country, has, we believe, the 


respect of the great body of electricians whom it affects, which has 
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been secured by an unusual deference to the practical side of electrical 
construction work, and yet presumably with no sacrifice of the in- 
surance interests which it was the object of its framers to safeguard. 
This in itself is no mean accomplishment and is the more note- 
worthy when contrasted with similar work in other countries. If 
all insurance inspectors were as competent as those who assisted in 
preparing this set of rules, the situation as to electrical insurance 
inspection would be an ideal one, but unfortunately this does not 
appear to be the case. It is within the power of few local boards 
to obtain the services of men competent to properly interpret and 
apply the spirit of the insurance rules, and such boards in case of 
charges of incompetence or collusion have not the technical know- 
ledge upon which to arrive at a proper conclusion and are invariably 
inclined to back up their man. With, however, a general supervis- 
ory inspection service, much of the evil now complained of could be 
avoided. To the supervising inspector of a district conflicts be- 
tween local inspectors and contractors could be referred with the as- 
surance of a correct decision. To him the local inspector could 
apply for information in regard to the interpretation of rules or for 
guidance in cases not exactly covered by them. By personal in- 
struction to local inspectors, checked by periodical inspections of 
work passed or condemned, electrical insurance inspection would 
thus be placed upon a plane of high efficiency and the collusion 
now so often charged between inspectors and contractors would be 
rendered extremely difficult, and the kind of work referred to by 
The 
supervising inspectors by having all special cases and conflicts 


brought to their attention would constitute an ideal general body 


our correspondent would cease to be as frequent as it now is. 


for the revision of rules, and in an art in which the applications are 
constantly undergoing such rapid changes the value of this feature 
is evident. We are aware, of course, of the difficulty there might 
be in getting the numerous competing insurance companies to thus 
unite in a general supervisory service, but the results to.be expected 
would seem to offer the necessary inducements. We are also aware 
that the International Electric Association is doing excellent work 
in constantly collecting data and profiting by the experience of its 
members with a view of keeping its rules always up to date, but 
the same work if performed by a body with executive powers acting 
under full authority from the insurance interest would have a quicker 
and more effective application. Assuming what we have no reason 
to doubt, that our correspondent correctly reports the result of his 
experience, the conclusion is that while we have a code of electrical 
inspection rules efficient in themselves, the present system of in- 
spection is such as to largely nullify the benefit that might be de- 
rived from them. While the formulation and general adoption of 
these rules was a great step in advance, the subject of inspection, 
We will 
take advantage of this occasion to correct a statement in a recent 


aside from rules, is yet left open for vast ‘mprovement. 


editorial on the same subject, which repeated a newspaper error, to 
the effect that the city authorities of Hartford had made an investig- 
ation of electrical wiring and found numerous instances of danger- 
ous work. We aré informed by the city engineer that the investig- 
ation was not carried on by the city but by the insurance interest, 
and we have learned further the significant fact that Hartford, 
where such an unsatisfactory state of affairs was discovered, is one of 
the few places that has refused to adopt the rules of the Interna- 


tional Electric Association. 


The Hatchet Planimeter. 


Some further information regarding this little instrument, which 
we described and discussed in our issues of April 14 and June 30, 
may be found in abstracts of some recent Physical Society papers 
in the Lond, ‘‘Elec.,’’ July 6. Prof. Henrici stated that the fact 
that it gave only approximate results was due to the area of the 
curve traced by the keel not being equal to zero; but he showed that 
in a curve that was symmetrical about a line, it is possible to reduce 
this error practically to zero. Mr. Hill recommends starting at the 
centroid of the area, but, in his opinion, the instrument can never 
be strictly accurate, although the errors are within the limits of 
observation. Prof. Henrici did not agree with the statement that 
the instrument was necessarily inaccurate. 
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Henri Poincare. 


Henri Poincaré was born at Nancy, in France, April 29, 1854, 
his father being a medical professor in the college of that city. In 
1873 he entered the Polytechnic School at Paris, and in 1875 the 
School of Mines. In 1879 he graduated as Ingenieur des Mines, 
received the doctor’s degree, and was appointed a professor in the 
Faculty of Science of Caen. Two years afterward he was called 
to the Faculty of Science of Paris to be an instructor, where, in 
1884, he received charge of a course, and in 1886 was appointed. pro- 
fessor of mathematical physics. 

In 1887 he received the high honor of being elected a member of 
the Institute of France, and in 1893 was appointed a member of the 
Bureau des Longitudes. 

His principal work as an investigator has been in the region of 
pure analysis and applied mathematics. A large number of elegant 
memoirs from his pen have appeared since 1882 in the Acta Mathe- 
matica, a journal of pure mathematics, published under the auspices 
of Oscar II., King of Sweden. These memoirs fall into two groups; 
the earlier group are concerned with the functions of Fuchs and 
allied subjects of pure mathematics; the 
later group deal with problems in celes- 
tial mechanics. One of the later group 
—Sur le Probléme des Trois Corps et les 
Equations de la Dynamique—was suc- 
cessful in a contest for a prize offered by 
the King of Sweden. Poincaré’s work 
in pure analysis has received high praise 
from mathematicians of the first rank, 
such as Professor Sylvester. It is said 
that Sylvester went over to Paris to see 
Poincaré; when asked on his return 
what he thought of Poincaré, he said 
that he could only stand at a distance 
and admire. 

His other works consist of courses of 
lectures originally delivered by him as 
Professor of Mathematical Physics to 
the Faculty of Science, Paris. They are 
published by Georges Carré, Paris, and 
the titles of those already published are: 

Théorie Mathematique de la Lumiére, 
1889. 

Electricité et Optique, 1890 and 1891. 

Elasticité, 1892. 

Thermo-dynamique, 1892. 

Théorie des Tourbillons. 

Another volume, on the Theory of 
Electrical Oscillations, is in the press. 

The first volume contains a critical 
discussion of the undulatory theory of 
light, the connection between it and the 
electromagnetic theory of light being 
reserved for the second volume. 

It is with the second volume of the 
series that electricians are mostly con- 
cerned. It consists of two parts, of 
which the first is devoted to the theories of Maxwell and the elec- 
tromagnetic theory of light, and the second to the theories of 
Helmholtz and the experiments of Hertz. 

In the introduction tothe first part he mentions the difficulty, not 
to say repugnance, experienced by Frenchmen on taking up Clerk 
Maxwell’s Treatise, and he explains this phenomenon by the cir- 
cumstances that they have been accustomed to precision and logical 
order in the works of the French physicists, from Laplace to Cauchy, 
while these qualities are absent in the works of Maxwell. But it is 
not Frenchmen only who have experienced difficulty in grasping 
Maxwell's theories; physicists to whom the English language is 
mother tongue have formed clubs for the study of Maxwell, pretty 
much after the manner in which literary people club together to 
study Browning. Whether the difficulty lies in the subject matter, 
or in the mode of exposition, or in both, it is there. Now, Prof. 
Poincaré has studied Maxwell thoroughly and he gives the result of 
his study not only orally to his students, but in book form to a 
wider circle of physicists. 

His volume consists of critical discourses written with all the 
precision and logic characteristic of the French analysts. He points 
out that Maxwell does not give a mechanical explanation of 
electricity and magnetism, but confines himself to showing that such 
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an explanation is possible. Maxwell shows that optical phenomena 
are only a particular case of the electro-magnetic phenomena. From 
every theory of electricity there can be deduced immediately a theory 
of light; but the converse is not true—from a complete explanation 
of light it is not always easy to derive a complete explanation of the 
electric phenomena. He considers the following to be Maxwell’s 
fundamental idea. To demonstrate the possibility of a mechanical 
explanation of electricity we have not to find the explanation itself, 
it suffices to find the expressions for the two functions 7 and U, 
which are the two portions of the energy, to form with these two 
functions the equations of Lagrange, and finally to compare the 
equations so obtained with the experimental laws. 

Poincaré endeavors to make the idea of electric displacement more 
determinate by introducing two alternative hypotheses, one that 
there are two fluids, electricity itself, and a fuide inducteur; the other 
that a dielectric has a cellular constitution. 

The second part of ‘‘ Electricité et Optique’’ contains an expositien 
iu a uniform notation of the electro-dynamic theories of Ampére, 
Weber, Helmholtz and Maxwell, showing wherein they agree, and 
where they diverge, and it concludes with an elaborate test of the 
conformity of their several conclusions 
with the results of the experiments of 
Hertz. 

The character of the physical and 
electrical work of M. Poincaré is largely 
determined by the fact that he is by 
training and habit of thought a Carte- 
sian analyst. Maxwell was by training 
an experimenter, and was accustomed to 
think asa physicist rather than write as 
an analyst. One of the Cambridge 
tutors said of him whenastudent, ‘‘It 
is impossible for that man to think 
erroneously on a physical subject.’’ 
The Cartesian analysis was not the in- 
strument, but the expression of his 
thought. It may be said that he 
thought 7 vectors, and in this M. 
Poincaré does not follow him. If we 
compare the critical discourses of Poin- 
caré with the ‘‘Electrical Papers’’ of 
Heaviside, we shall be impressed with 
the importance to the physicist and 
especially to the electrician of thinking 
in vectors, for that notation mirrors 
physical nature more clearly. How- 
ever, there are many who do not think 
in vectors; to them Poincaré’s dis- 
courses will be the more valuable; but 
he who studies both Poincaré and 
Heaviside will be well off, for they 
are, to a large extent, supplementary 
of one another. 


A Continuous Short Circuit. 


A correspondent wriles us of a pecul- 
iar case of short circuiting which recently occuired on one of the 
circuits of an electric lighting company. The fuses in the station 
were blown just after a violent stroke of lightning, and the super- 
intendent upon testing found that there was a dead short circuit. 
After examining a number of converters it was found that the 
lightning had entered one of these, passed to one of the counter- 
sunk screws in the porcelain fuse block, and through the cement 
with which the counter-bore was plugged to the casing of the con- 
verter, and the arc thus established had fused the screw head to 
the iron casing of the block, causing the short circuit. The 
primary fuses were not blown. 


Neutralizing Hysteresis. 


According to some recent experiments it was found that if an 
alternating current be passed through iron, presumably in the 
direction of the lines of force, the hysteresis cycle was made to dis- 
appear completely. It has been suggested that, if this is so, and 
if the energy of this current is not greater than that absorbed by 
the hysteresis, it might be possible to apply this to advantage in 
transformers. 








ISH “ASSECATION - MEETING 


2 


Sito 
wi Li N 
i A} 






By Cable from The Electrical World’s Special Correspondent. 

The meeting of the British Association at Oxford, which has long 
been looked forward to as one of the most interesting of the many 
important gatherings held by that society, opened on Wednesday 
last, under most auspicious circumstances. The attendance was 
excellent, including Prof. George W. Barker, of the University of 
Pennsylvania, Philadelphia, Prof. Langley, of Washington, and 
Prof. Mayer, of the Stevens Institute, Hoboken, besides many other 
distinguished strangers. Lord Kelvin, Lord Rayleigh, Profs. A. 
W. B. Kennedy, O. J. Lodge, S. P. Thompson and many other men 
whose names are well known to the American electrical public, were 
present. 

The president of the association, the Marquis of Salisbury, delivered 
The address of Prof. Rucker 
president of Section A, related to the interest which now exists in 


an address, which was well received. 


the systematic abstracting and cataloguing of physical papers and 
the course with regard to this work which the Physical Society of 
Prof. A. B. W. Kennedy, president of 
Section G, spoke on ‘*‘ Modern Mechanical Training, Constructive and 
Critical. ’’ 
dentally touched upon electricity. 

The electrical papers were numerous. 


London propose to take. 
The address of both Profs. Rucker and Kennedy inci- 
Considerable interest was 


Lord Kelvin and Prof. Lodge. On 
Thursday Mr. Hiram Maxim discussed the result of his recent 


excited on Wednesday by 


experiments with his flying machine, claiming that lifting itself it 
would maintain a speed of fifty miles an hour for thirteen hours. 
This proved to be an interesting topic, and Lord Rayleigh described 
his trip on the machine, speaking of it as one of the sensations of his 
life. 
Prof. Langley expressed his admiration of the invention, but ques- 


He complimented Mr. Maxim cordially on the results attained. 


tioned its commercial advantage on account of the risk to human 
life. 
suggested the use of platforms instead of aéreoplanes. 


Lord Kelvin expressed his appreciation of Maxim’s work but 


The 


principal papers were read by Mr. W. H. Preece, who took up the 


Monday (to-day) was the electrical engineers field day. 


problem of signaling without wires, a subject which he discussed last 
year at the International Congress of Electricians, at Chicago; by 
Prof. Silvanus P. Thomson, who chaimpioned alternating currents; 
and by Mr. T. Parker, who advocated, high voltage continuous cur- 
rents, describing the continuous current transformer system at 
Oxford. 
The weather during the meetings has been moderately fair. 
Oxford, England, August 13, 1894. 


The American Association for the Advancement of Science. 

The forty-third meeting of the American Association for the Ad- 
vancement of Science and the meetings of the affiliated societies will 
open in Brooklyn this week. The session of the society proper com- 
mences on Wednesday, August 15, with the regular meeting of the 
Council; but the meetings of a number of the other scientific soci- 
eties begin on Monday, August 13. The following are the names of 
the sections, their presiding officers and places of meeting: 

Section A—Mathematics and Astronomy, Geo. C. Comstock, 
Madison, Wis.; rooms 22 and 23, Polytechnic Institute. Section 
B—Physics, William A. Rogers, Waterville, Me.; room 30, third 
floor, Polytechnic Institute. Section C—Chemistry.; Thos. H. 
Norton, Cincinnati, O.; chemical lecture room, fourth floor, Poly- 
technic Institute. Section D—Mechanical Science and Engineer- 
ing, Mansfield Merriam, South Bethlehem, Pa.; room 33, third floor, 
Polytechnic Institute. Section E—Geology and Geography, 
Samuel Calvin, Iowa City, Ia.; room 7, first floor, Packer Institute. 


Section F—Zoology, room 21, third floor, Packer Institute. Section 


G—Botany, Lucien M. Underwood, Greencastle, Ind.; room 5, first 
Section H—Anthropology, Franz Boas, New 


floor, Packer Institute. 
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York; New Chapel, first floor, Polytechnic Institute. Section I— 
Henry Farquhar, Washington, D. C.; Large Hall, first flgor Poly- 
technic Institute. 

Only a general programme of the meetings can as yet be given, as 
the papers to be read each day before the different sections will not 
be known until the day before. The following is the programme so 
far as known: 


THURSDAY, AUGUST 16. 


AFTERNOON. 

Addresses of the vice-presidents in halls as follows: At half-past two 
o’clock, in room ‘33, third floor, Polytechnic Institute, Vice President 
Rogers, before Section of Physics; subject: ‘‘ Obscure Heat as an Agent 
in Producing Expansion and Contraction in Metals.’’ In New Chapel, 
first floor, Polytechnic Institute, VicePresident Boas, before section of 
Anthropology; subject: ‘“‘ Human Faculty as Determined by Race.’’ In 
large hall, first floor, Polytechnic Institute, Vice-President Calvin, be- 
fore Section of Geology and Geography; subject: ‘‘Some Points in 
Geological History Illustrated in Northeastern Iowa.’’ At half-past three 
o’clock, in hall, first floor, Polytechnic Institute, Vice-President Far- 
quhar, before Section of Economic Science and Statistics; subject: ‘‘ A 
Stable Monetary Standard.’’ In room 33, third floor, Polytechnic Institute, 
Vice-President Comstock, before Section of Mathematics and Astronomy : 
subject: ‘‘Binary Stars.’’ At half-past four o’clock, large hall, first floor, 
Polytechnic Institute, Vice-President Underwood, before Section of 
Botany; subject: ‘‘The Evolution of the Hepatice.’’ Room 33, third 
floor, Polytechnic Institute. Vice-President Norton, before Section of 
Chemistry; subject: ‘‘The Battle with Fire.’’ New Chapel, first floor, 
Polytechnic Institute, Vice-President Merriman, before Section of 
Mechanical Science and Engineering; subject: ‘‘Paradoxes in the Resist- 
ance of Materials.’’ 

EVENING. 

General session in the Academy of Music, at 8 o’clock. 

Address of the retiring President, Dr. William Harkness, of Washing- 
ton, followed by a reception in the Assembly Rooms and Art Galleries, 
given by the Ladies’ Reception Committee of Brooklyn. Buffet lunch 
following the reception. 


FRIDAY, AUGUST 17. 
MORNING. 
Meeting of the council at 9 o’clock, room 4, Polytechnic Institute. 
General session at 10 o’clock. 


Meetings of the sections in their several halls after adjournment of 
the general session. 


(The daily programme will give the titles of papers to be read in each 
section.) By votes passed at the last meeting, Sections F and G will 
hold a joint session during this day for the reading of papers of interest 
to members of both sections. 

AFTERNOON. 

Meetings of the sections at 2 o’clock. 

EVENING. 

Public lecture, complimentary to the citizens of Brooklyn. 

of the speaker and the subject to be announced.) 


(The name 


SATURDAY, AUGUST 18. 
The day will be given up to excursions, to be announced in the daily 
programme. 
MONDAY, AUGUST 20. 
MORNING. 
‘Meeting of the Council at 9 o’clock. General session at 10 o’clock. 
Meetings of the sections after general session. 
AFTERNOON. 
Meetings of the sections at 2 o’clock. 
EVENING. 
Address on a scientific subject of general interest. 
announced. 


Speaker to be 


TUESDAY, AUGUST 21. 
MORNING. 
Meeting of the council at 9 o’clock. General session at 10 o’clock. 
Meetings of the sections after general session. 
AFTERNOON. 
Meetings of the sections at 2 o’clock. 
EVENING. 
Public lecture, complimentary to citizens of Brooklyn, by Dr. B, J. 
Fernow, of Washington, on ‘‘The Battle of the Forest,’’ illustrated with 


lantern photographs. Meeting of the Nominating Committee in room 4, 
Polytechnic Institute, at 9 o’clock. 


WEDNESDAY, AUGUST 22. 
MORNING. 
Meeting of the council at 9 o’clock. General session at 10 o’clock, 


Election of officers and agreement on place of meeting for 1895. Meet- 
ings of the sections after general sessions, 
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AFTERNOON. 

Meetings of the sections at 2 o’clock. 

EVENING. 

General session in the Art Association Hail, Montague street, at 8 
o’clock. Concluding exercises and adjournment of the association. 

Of the affiliated societies only two are of special interest to the 
electrical public, The American Mathematical Society and the 
Society for the Promotion of Engineering Education. The 
former will meet in room 34 on the third floor of the Polytechnic 
Institute on Monday, Tuesday, and Wednesday, August 13, 14, 
and 15. Dr. Emory McClintoch, of New York, is president. The 
Society for the Promotion of Engineering Education, of which 
Prof. De Volson Wood is president, will meet in room 20, second 
floor, Polytechnic Institute, August 20, 23. The following is 
the provisional programme, except that portion devoted solely 
to civil engineering: 

BEFORE THE WHOLE SOCIETY. 

1, Entrance Requirements Common to all Engineering Schools, F. O. 
Marvin, Kansas State University. 

2. Engineering Education and the State University, Wm. S. Aldrich, 
University of West Virginia. 

3. Specializing in Engineering Education, Robt. 
School of Civ. Eng. 

4. Text Books Considered as Such and Not as Works of Reference, C. 
H. Benjamin, Case School of Applied Sciences. 

5. Graduate and Post-Graduate Engineering Degrees, Palmer C. Rick- 
etts, Rensselaer Polytechnic Institute; Geo. F. Swain, Mass. Inst. Tech- 
nology; Robt. H. Thurston, Director of Sibley Ccllege, Cornell Uni- 
versity. 

6. Comparative Value of Graduate Study in Engineering, Wm. H. 
Burr, Columbia College School of Mines. 

7. Teachers and Text Books in Mathematics for Engineering Students, 
Mansfield Merriman, Lehigh University. 

8. Teaching Engineering Specifications and the Law of Contracts, J. 
B. Johnson, Washington University. 

9. Teaching Mechanical Drawing and Lettering in Engineering Schools, 
J. J. Flather, Purdue University. 

10. Early Instruction in Physics and Mechanics, C. M. Woodward, 
Dean of School of Engineering, Washington University. 

1l. Engineering Courses as a Preparation for Manufacturing and Com - 
mercial Life. 

12. Some German Schools of Engineering, Storm Bull, University of 
Wisconsin. 

13. The Organization and Conduct of Engineering Laboratories and 
the Equipment of the Laboratories at the Mass. Inst. Tech., Gaetano 


Lanza. 


Fletcher, Thayer 


BEFORE THE MECHANICAL AND ELECTRICAL ENGINEERING SECTION. 

1. Mechanical Laboratory Equipment, R. C. Carpenter, Cornell Univer- 
sity. 

2. Mechanical Laboratory Work at Ames, 
Agricultural College. 

3. Amount and Kind of Shop Work Required in a Mechanical Engi- 
neering Course, C, W. Marx, University of Missouri. 

4. Electrical Engineering Laboratories, D. C. Jackson, University of 
Wisconsin. 

5. Teaching Industrial Applications of Electricity. 

6. Teaching Machine Design. 

7. Seminary Work in Mechanical Engineering at the University of 
Michigan, M. E. Cooley, University of Michigan. 


Ia., G. W. Bissel, Iowa 


American Association for the Advancement of Science. 





BY WILLIAM HENRY HALE. 


In this age of multitudinous associations of all kinds, there are but 
few which chalienge special attention above others. The American 
Association for the Advancement of Science, however, still retains 
the position which it has held for nearly half a century, of the great 
general convocation of scientists of America, and of all who are in- 
terested in science in any department. Not for specialists in any 
one branch of science exclusively, nor even restricted in its mem- 
bership to scientists, its aim and scope are broad enough for all who 
care to learn as well as for all who have the skill to teach. 

This association is a reorganization of the American Association 
of Geologists and Naturalists, which was formed at Philadelphia in 
1840 with Edward Hitchcock as president. The date of the organ- 
ization under the present name was 1848, and the place was again 
Philadelphia. The first president was W. C. Redfield. Among the 


founders were the foremost scientists of the age, Agassiz, the Baches, 
the Becks, Dana, Gray, Guyot, James Hall, Joseph Henry, Le 
Conte, Loomis, Olmsted, Peirce, the Sillimans, Torrey; but then, 
as now, its membership was not restricted to scientists, and such 
names as William H. Seward and John V. IL. Pruyn were also on 
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the roll. Of the founders of the association, the survivors still on 
the membership list are only Thomas T. Bouve, of Boston; James 
D. Dana, of Yale; Traill Green, of Easton, Pa.; James Hall, of 
Albany, and J. H. Redfield, of Philadelphia. Dr. Charles E. West, 
of Brooklyn, was also on original member, but allowed his mem- 
bership to lapse. Of these six surviving founders, two, Dana and 
Hall, have been presidents of the association. 

Of the earlier meetings, that at Albany in 1856 was by far the 
most important, bringing together the largest and most impressive 
gathering of scientists which had yet been held in America, for the 
purpose of dedicating the Dudley Observatory. I well remember 
listening, as an academy boy, to the immortal oration of Edward 
Everett, delivered in the tent in the park of the Albany Academy. 

The war smote harshly on our association, and no meetings 
were held from 1860 till 1866, when the association was again re- 
formed at Buffalo, and started on its successful career of annual 
meetings, which have been held in August ever since that time, ex- 
cept in 1884, when a September meeting was ineld at Philadelphia 
in connection with the British Association. Thus, on three occa- 
sions, Philadelphia is conspicuous in the history of the association. 
The last Philadelphia meeting is notable as the largest ever held, 

The Buffalo meeting was regarded as marking such an important 
epoch that decennial meetings have been held there in 1876 and 
1886, No other city has ever had more than two meetings of the 
association, unless the meeting in 1840 at Philadelphia be regarded 
as substantially an association meeting. 

Another important step was taken in 1874, when the association 
was incorporated by the State of Massachusetts, and at the Hartford 
meeting the distinction was made between members and fellows, 
the latter class being composed of persons who devote their lives to 
science, or who by their labors have advanced the cause of science. 
As it is regarded a high honor to become a fellow, this gives the 
association a body of permanent supporters. Of the 154 original 
fellows, about one hundred still survive and appear on the roll after 
the lapse of twenty years, and the whole number of fellows is now 
nearly eight hundred. 

A new era in the numbers present at the meetings date from the 
Boston meeting in 1880, which was attended by nearly three times 
as many members as any previous meeting, and since then the 
attendance has seldom fallen so low as before. This result was 
achieved by special effort of the local membership committee, and 
a similar one is sought by the committees of the Brooklyn meeting 
this summer, and was an object sought in organizing the resident 
members committee. There have been held, prior to this year, 
forty-two meetings in different places, from Portland, Me., to Min- 
neapolis, and from Montreal to Charleston. All the largest cities 
have been visited, including, besides those already named, Cincin- 
nati, Cleveland, Washington, Baltimore, Chicago, Indianapolis, 
Detroit, St. Louis, New York and Toronto. The forty-third meeting 
will be held this year at Brooklyn, and that of next year undoubt- 
edly at San Francisco. 

For several years past a number of affiliated societies: have held 
meetings at the place appointed for that of the association, and just 
before the time for the latter, and in some cases simultaneously with 
it. These have become more numerous this year than ever before, 
and include the Geological Society of America, Society for the 
Promotion of Agricultural Science, Association of Economic Ento- 
mologists, Association of State Weather Services, Society for Pro- 
moting Engineering Education, American Microscopical Society, 
American Chemical Society, American Forestry Association, Ameri- 
can Mathematical Society, besides the botanical and entomological 
clubs of the association. At most, if not all, of these, technical 
papers of great value are presented. The association is organized in 
nine sections: A, astronomy and mathematics; B, physics; C, chem- 
istry; D, mechanical science and engineering; E, geology and 
geography; F, zoology; G, botany; H, anthropology; I, economic 
science and statistics. At each meeting an address is read by the 
retiring president, who thus has two years for preparation. Ad- 
dresses by the vice-presidents of the nine sections are also read on 
the opening day of the session. The remaining days are occupied 
by the reading of papers in the several sections. Several hundred 
are usually*presented at each meeting. Excursions and receptions 
give an agreeable variety to the exercises, and afford abundant 
opportunity to form and renew acquaintances of the most agreeable 
description. This feature of association life has not escaped 
criticism, but it is in reality one of the most useful in securing free 
interchange of opinions, 2s well as an amount of relaxation which 
the inclement heat of August enforces. 

The general plan of the American Association resembles that of 
others in foreign lands, the British, the French and the Aus- 
tralasian. In numbers, our own association lags far behind the 
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British, as well as behind many societies of specialists, such, for 
instance, as electricians. It has long seemed to some of us that 
this ought to be so, and that if the aim and scope of the meetings 
and their many delightful accessories were thoroughly understood, 
that a great influx of new members would ensue, and would place 
our association on the same plane as the British in popularity and 
consequent usefulness. Such has been one of the ends sought by 
holding a meeting in Brooklyn, with its magnificent equipment of 
colleges and technical schools, such as the Polytechnic, Pratt, 
Packer, Adelphi, Long Island Medical College, Hoagland Labora- 
tory, and several Roman Catholic colleges and seminaries. Chief 
of all, the Brooklyn Institute, with its numerous departments and 
comprehensive scheme of lectures and meetings, with land already 
set apart for a new building, and plans for the building completed, 
is regarded as the most important auxiliary to the Brooklyn meeting. 

The reception and entertainments of the association are always 
cared for by a local committee. The committee for this year in- 
cludes several hundred of the prominent citizens of Brooklyn and 
vicinity, under the presidency of Mayor Schieren, and is by far the 
most brilliant as well as the largest ever organized. Nor is the 
mayor a mere figurehead, but he has shown profound interest in 
the success of the movement. Among the vice-presidents are J. S. 
T. Stranahan, usually designated ‘‘the first citizen of Brouklyn;’’ 
Gen. O. O. Howard, as head of the army, and Admiral Bancroft 
Gherardi, as head of the navy, in this part of the United States; 
Benjamin D. Silliman, one of the three oldest surviving graduates 
of Yale; Father Malone, recently elected one of the regents of the 
University of the State of New York; the Roman Catholic bishop, C. 
E. McDonnell, and Rev. Dr. Richard S. Storrs, Prof. Charles E. 
West, above meutioned, and the presidents of the leading profes- 
sional and literary institutions of the city. Besides the local 
committee and included in it are several sub-committees, which 
have each been placed under the chairmanship of some member of 
the Brooklyn Institute. The resident members of the association 
have this year organized a committee to enhance the success of the 
meeting. This is entirely independent of the local committee, 
though, in fact, most of the resident members are connected with 
both. The association comes to Brooklyn at the most memorable 
crisis of its history. 

By a popular uprising among the grandest in all history, the city 

has just redeemed itself from galling and oppressive servitude and 
spoliation. It has doubled its area, and ranks as a city of a million 
people. As a part in all but political union of the metropolis of 
_the western world, it presents unrivalled attractions to its distin- 
guished guests; and yet, from its subordinate relation to its greater 
neighbor, it has never been very much a city of conventions. No 
such distinguished gathering has ever before been assembled there. 
The writer, as a Brooklynite, but echoes the sentiment of his fellow 
citizens in expressing the hope that the interest and importance of 
the Brooklyn meeting may render this an epoch more brilliant than 
the brightest which mark the names of Albany, Buffalo, Boston or 
Philadelphia. 


A Graphical Transformer.* 


BY A. P. TROTTER. 


This instrument is intended for the expeditious re-plotting of a 
curve with transformed ordinates without calculation or scaling. It 
consists of a rectangular frame and a curved template or cam, and 
is used in conjunction with a straight ruler. 

Let the scale of one system of ordinates be set off upwards along 
the edge of one of the perpendiculars, and the scale of the other 
along the edge of the other perpendicular, but downwards. Join the 
corresponding points on the scale by straight lines. The envelope 
of this system of lines may be thus drawn, and to this curve a cam 
is cut in thin wood or ebonite. 

To transform any ordinate, set the frame against a T-square, ad- 
justing the edge tothe ordinate, and the zero to the zero of the 
scale. Set a needle at the extremity of the ordinate; bring a 
straight edge to touch the needle and the cam; prick off a point at the 
intersection of the straight edge with the other edge of the frame. 
This point determines the length of the new ordinate. 

The illustration represents an instrument provided with a log- 
arithmic cam. With this instrument the product or quotient of two 
curves can be found by adding or subtracting the logarithms of the 
ordinates; or the logarithms of a _ series. of observations can be 
plotted. Cams for other functions can be easily made; but it must 
be remembered that the action of the instrument is, as it were, 


*A paper read before the Oxford Meeting of the British Association. 
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arithmetical rather than geometrical, for a cam is useful only with 
reference to its own scale. 

This instrument not only enables transformations of a definite and 
known character to be made, but is equally applicable for trans- 
forming in an empirical manner. The curve drawn by a recording 
voltmeter or ammeter may thus be re-plotted for estimation of area, 





A GRAPHICAL TRANSFORMER. 


or other graphical analysis, without any knowledge of the law of 
the particular instrument. In other words, a correction can be ap- 
plied tu a curve. 

The cams are easy to make, and even if carelessly cut cannot 
possibly give rise to cumulative errors. It is convenient to use the 
upper edge of the ruler instead of the edge which rolls on the cam. 
The curve must in this case be set out with the ruler, and used 
with the same ruler or one of the same width. The rolling of a 
straight edge on a cam has been used in a photometer, invented 
by Mr. W. H. Preece and the author, t for the automatic calculation 
of the squares of the displacements of a lamp. 





Electric Lighting in Great Britain—llI. 
BY E. RAY STEVENS. 

As yet it is almost too early to draw any general conclusions as to 
the financial success of the electric lighting plants of Great Britain, 
for but few of the plants have been in operation long enough to 
judge fairly of their ultimate success. With rare exceptions the 
operation of all the plants has been begun in the last decade, and 
that of most of them since 1890. 

According to the return made by the Board of Trade to Parlia- 
ment, but a few days since, there are in the United Kingdom about 
one hundred plants, only a part of which are as yet actually in 
operation. But beside these there are a few that did not secure 
provisional orders from the Board, and hence are not reported by 
them, nor are they under the rather strict regulations noted in the 
first part of this paper... They have no parliamentary sanction, and 
do not, one might say, have any legal existence. But there are 
not many of these plants, as most companies prefer.to secure parlia- 
mentary sanction for their undertakings. 

The number of plants is now increasing more rapidly. Last year 
the Board of Trade granted provisional orders to municipal authori- 
ties in fifteen cases, and also to nine companies. The pages of 
electrical journals are crowded each week with notices of cities in 
which the establishment of a plant is being considered. A recent 
number of one of the journals, picked up at random, noted fifteen 
local authorities that were discussing the establishment of a plant 
of their own, and also eight cities where private companies had 
decided to put in a plant if the provisional order could be obtained. 
More plants have been established under provisional orders by 
local authorities than by companies. This is in accordance with 
the general tendency of English municipal governments to assume 
extended functions, especially when dealing with the supply of 
water, light and intramural transportation. There are forty-nine 
public and forty-six private electric light plants in the kingdom 
operated or established under provisional orders. But, on the other 
hand, all of the seven plants operated under license from the 
Board of Trade are in the hands of companies. 

LONDON, ENG. 

(To be continued. ) 


Successful Rivalry. 


Our London contemporary ‘‘Electricity’’ entitles as a ‘‘ victory of 
electricity over gas’’ a recent occurrence in Indiana, in which four 
gas wells were struck by lightning and destroyed. 


Proc, Inst. Civ. Eng. Tol. C. Xp. 81. 
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Dynamo Electric Machinery—Ill. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY. 
(c.) Self-exciting machines, or generators whose field magnets 
are supplied by currents from the armature. 

Fig. 5 represents a form of self-excited generator. M, M, arethe 
field magnets, P the pilot lamp, S the main circuit switch, R 
the rocker-arm carrying the bushes B, B. 

12. Self-excited machines may be divided into three classes, viz. : 

(1. ) Series wound. 

(2.) Shunt wound. 

(3.) Compound wound. 

Series-wound machines have their field magnets connected in 
series with their armatures. The field winding consists, therefore, 
of stout wire, in comparatively few turns. Arc light machines are 





Fic. 5.—SELF-EXCITED CONTINUOUS CURRENT GENERATOR. 


almost always series wound. Fig. 6 represents a particular form 
of series wound machine for arc light circuits. Here the current 
from the armature passes round the cylindrical magnets, M, M, 
through the regulating magnet, m, and thence to the external 


circuit. The machine in Fig. 2 is also series wound. 
Shunt-wound machines have their field magnets connected to 
the main terminals, that is, in shunt with the external circuit. 


In order to employ only a small fraction of the total current from 
the armature for this purpose, the resistance of the field magnets is 
made many times higher than the resistance of the external circuit. 





Fic. 6.—SELF-EXCITED SERIES WOUND CONTINUOUS CURRENT 
GENERATOR, 


This is accomplished by winding the magnets with many turns of 
fine wire, carefully insulated. 

A particular form of shunt-wound machine is represented in 
Fig. 7. 

Here the fine wire windings of the four magnet coils are supplied 
in one series through the connecting wires W, W, W, from the 
main terminals of the machine, one of which is shown at M. In 
order to regulate the strength of the exciting current through the 
magnets circuit, it is usual to insert a hand regulating resistance 
box, called the field regulating box, in series with them. 
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Compound-wound machines. These are machines that are 
partly shunt wound and partly series wound. 

It is found that when the load increases on a _ series-wound 
generator, it tends to increase the pressure at its terminals, i.e., 
to raise its E.M.F. On the other hand, when the load increases 
on a shunt-wound generator, it tends to diminish the pressure at its 
terminals, i. e., to lower its E.M.F. In order, therefore, to 
obtain good automatic regulation of pressure from a machine’ 


under all loads, these two tendencies are so united as to cancel each 





Fic. 7.—SELF-EXCITED SHUNT WOUND CONTINUOUS CURRENT 
GENERATOR. 


other by employing a winding that is partly shunt and partly 
series. 
Fig. 8 represents a particular form of compound-wound machine. 
Here there are two spools side by side on each magnet-core, one 
of fine wire in the shunt circuit, carrying a current, and exciting 
the fields, even when no current is supplied externally by the 
machine. The other spool is of stout conductor making compara- 





Fic. 8.—COMPOUND WouND ConvtTINUOUS CURRENT GENERATOR. 


tively few turns. This is part of the series winding which carries 
the current to the external circuit. The excitation of the magnets 
from this winding, therefore, depends upon the current delivered 
by the machine; i. e., upon its load. 

Many generators for incandescent lamp circuits, also many gen- 
erators for power circuits are compound wound. 

LABORATORY OF HOUSTON AND KENNELLY, PHILADELPHIA. 

(To be continued. ) 


A Sign of Progress. 


It is certainly a sign of progress when an inventor, in describing 
his primary battery in a recent issue of a journal, admits that the 
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cost of the current thus obtained will be greater than that obtained 
from dynamos. 





Electrical Sanitation. 


Mr. C. W. Chancellor, U. S. Consul at Havre, France, has sub- 
mitted to the Department of State an interesting report on the results 
of the experiments with the Hermite process at Havre, from which 
the following extracts may prove of interest: 

This so-called system is based on the electrolysis of sea water. 
The electric current is used to decompose the chloride of magne- 
sium, while the chloride of sodium serves asaconductor, The result 
is a liquid disinfectant of great power, which is almost odorless, 
leaves no residuum when used for purposes of flushing, and is said 
to be inoffensive. It is further claimed that the solid organic matters 
in sewage are consumed or dissolved in this liquid, leaving an odor- 
less fluid, incapable of fermentation, and containing only a few 
phosphates, the salts of ammonia, and the salts of the disinfectant. 
The action of the liquid on germ life is peculiar. In an address 
delivered at the Hotel de Ville, Havre, on the sanitation of the city, 
M. André Dubose, the eminent savant, gave a very clear explanation 
of the way in which microbes are destroyed by the Hermite liquid. 
He said: 

‘*Microbes may be divided into two great classes—anaérobic organ- 
isms, which exist without air, and aérobic organisms, requiring air to 
live. On the anaérobes, or microbes, living without air, the action 
of the compound of chlorine is simple, as the freeing of its oxygen 
causes their instant death, inasmuch as in presence of that gas in ex- 
cess, as their name indicates, they cannot exist. With regard to the 
aérobes, their death is brought about by chemical means. The fatty 
principles, particularly abundant in sewage matters, are specially con- 
cerned; the oxygen is absorbed, the volatile fatty acids liberated, 
and these undergo so strong an oxidation that they often result in 
the appearance of formic acid. The equilibrium of the chemical 
medium of the microbe being thus destroyed, it perishes as an 
individual would perish after swallowing vitriol or inhaling sul- 
phurous acid gas.’’ 

Other experts who have looked into the system, while admitting 
the disinfecting properties of the electrolyzed sea water, or mixture 
of sodium and chloride of magnesium, have expressed some doubts 
as to whether the liquid could be produced in sufficient abundance, 
and at a sufficiently cheap rate for large towns, including the sewers 
and streets to be irrigated with it. But the experiments at Havre, 
where there is an unlimited supply of sea water, have demonstrated 
quite the contrary, so far, at least, as quantity is concerned; but 
there is not a unanimous consensus of opinion on the question of 
economy. It may be safely said, however, that the application of 
the system would have the advantage of saving a large proportion of 
the water usual!y employed for the flushing of soil pipes and drain 
pipes, as well as the much larger quantity employed in flushing 
sewers and washing gutters: How far this would compensate for 
the expense of the plant, etc., must, of course, depend upon the 
value and quantity of water ordinarily used. 

Although sea water renders the application of the Hermite method 
considerably cheaper, it is not essential to it. When sea water is 
not procurable, a solution of chloride of magnesium can be used 
instead. Here a parallel chemical action is produced, giving pre- 
cisely similar results. In every instance a central station has to be 
constructed and supplied with the necessary electric plant and con- 
venient tanks, in which the disinfectant is prepared in sufficient 
quantities. By a simple arrangement of pipes the electrolyzed water 
is distributed through the streets, like the water for domestic use or 
like gas. It can also be conveyed into houses, and the contents of 
water closets, after being treated with the disinfectant, will help to 
purify the main drains and sewers instead of adding to their general 
contamination. The hygienic character of dwellings, so far as the 
absence of sewer gas is concerned, would obviously be greatly 
increased by this means, since there would be none of this deadly 
gas to escape through defective pipes and traps, and it has, more- 
over, been demonstrated by French bacteriologists that all these 
microscopic forms of life which ‘‘live and move and have their 
being’’’ in sewage, and which wage a constant war upon the human 
race, will rapidly perish in the electrolyzed solution. 

The report of a scientific and technical commission, composed 
of eminent sanitarians, chemists and engineers, appointed by 
the municipal council of Havre to investigate the Hermite system, 
has just been given publicity. This commission, after prolonged 
experiments made at Havre on an elaburate scale, have formulated 
the following conclusions: (1) That electrolyzed sea water isa 
powerful antiseptic and germicide. (2) That the activity of the 
agent is in proportion to the quantity of chlorine; that is to say, 
an equal weight of chlorine acts more energetically and efficaciously 
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in ten litres of water than in twenty litres, and in five litres than in 
ten. (3) That the disinfecting action of the liquid is not instan- 
taneous, but continuous, as long as there is an excess of chlorine 
remaining. (4) That five grams of active chlorine will, with suffi- 
cient time, completely disinfect the excreta of a normal ‘‘stool’’ or 
dejection, and after two hours of contact all pathogenic germs will 
‘be destroyed and disappear. 

The commission do not hesitate to declare the great value of M. 
Hermite’s process of sanitation by electrolyzed sea water under the 
following conditions: (1) That to act efficiently on the material to 
be disinfected, the electrolyzed water must be in sufficient quantity, 
and contain a minimum of 0.5 gram of free chlorine per litre. (2) 
That the excreta must be kept in contact with the liquid, in the 
syphon of the closet or other receptacle a sufficient length of time 
to insure the antiseptic action of the liquid before being discharged 
into the gutter or sewer. 

From a financial point of view, the commission declares that the 
results obtained during the experiments with the Hermite system in 
the quarter of St. Francais at Havre show that while the system gave 
excellent results from a sanitary standpoint, it cannot be considered 
an economical system, but requires further study and improvement 
before it can be recommended as applicable to large cities. Some 
doubt, moreover, is expressed as to whether a chlorine liquid of the 
kind can be applied freely to dwellings without producing disagree- 
able, if not unwholesome effects, and without destructive corrosion 
of metal pipes. The chlorine gas, it is believed, will pervade the 
house to a greater or less extent, imparting its disagreeahle odor to 
articles of food with which it may come in contact, and irritating 
the lungs of the occupants of the dwelling. 





Test of a Closed Coil Arc Dynamo.* 





BY R. B. OWENS AND C. A. SKINNER. 


That so much has been said and written concerning the design 
of constant potential machinery, effects of armature reactions, con- 
trol of sparking, etc., and so little concerning the machinery used 
for arc lighting, seems rather remarkable considering the fact that 
by far the larger part of our outside lighting as well as much inside 
lighting is done by means of arc lamps in series, and I hope a dis- 
cussion will follow in which more light will be thrown on the prin- 
ciples of design of arc machinery, for at present there seems to be 
much empiricism in the matter. 

The immediate object of the present paper is to show something 
of the nature of the armature reactions which occur in are light 
machines of the closed-coil type, maintaining constant current by 
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automatically shifting the brushes to correspond with changes in 
load in the external circuit, and to point out certain alterations in 
design which it is believed may be adopted with advantage. 
Incidentally other points will be noted. Of course there are other 
well-known methods of maintaining the current constant! notably 
by shunting the field magnets as in the Brush machine, or a com- 
bination of this with shifting the brushes as in the new Excelsior 
machine, or by varying the length of time per revolution during 
which the armature coils are in series and shunt to each other or 
short circuited as in the T.-H. machine; but these will not be con- 
sidered at present. Nor is it intended here to discuss the relative 
advantages of the several types, but only to give some results 
obtained in atest of a closed coil machine regulating as above men.- 
tioned. Such machines are now taking a prominent part in the arc 
lighting industry, and their prominence merits for them more close 
study. Alternating current dynamos, as the Westinghouse arc light 





*A paper read at the Philadelphia meeting of the American Institute of 
Electrical Engineers. 
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machine, have been devised, which keep the square root of the mean 
square of the current remarkably constant through extremely wide 
variations in load and without any external regulating mechanism 
whatever. They possess many advantages, but are not now widely 


used, for arc lamps seem as yet to work more satisfactorily on contin-° 


uous current circuits. We believe it is also possible to build contin- 
uous current arc machines which by armature reactions alone can keep 
the current very nearly constant throughout a considerable range; 
but it would seem that their cost would be more and their efficiency 
less than in some of the types using an external regulating mechan- 
ism, although we have no exact comparative data. 

The machine on which the following experiments were made is a 
No. 6 25-light 2,000-c. p. Wood are dynamo, a scale drawing of which 
is shown in Fig. 1. 

From the drawing all dimension as of magnet limbs, voke pole 
pieces, armature, etc., are at once seen, its designer, Mr. James J. 
Wood, most courteously consenting to my giving the name of the 
machine tested and its full data. 

The winding data and other details as furnished by the makers 
are as follows: 

The field magnet winding is composed of four coils of No. 10 
B. & S. gauge copper wire single cotton covered. The outside 
diameter when insulated is 0.114 in. Each coil contain 100 lbs. of 
wire in 15 layers of 74 turns each. 

The insulation of the magnet cores is % in. thick, and composed 
of one layer of enameled cloth, the enameled surface facing the 
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B. & S. gauge wire, in the manner shown on the dynamo, the 
insulation of the cores being 5-32 in. thick, and that of the magnet 
heads 3-16 in. Speed of dynamo, 1,000 rey. per minute. 

The dynamo was securely bolted to a firm foundation of masonry, 
and driven through a 7 in. belt by a small 8 in. x 10 in. high-speed 
automatic Atlas engine making 250 revolutions per minute. Steam 
was supplied at as nearly constant pressure as possible. The auto- 
matic regulator of the dynamo was removed together with one pair 
of opposite collecting brushes, and the remaining pair reduced one- 
half in width parallel to the commutator bars, to allow of easier 
manipulation of the exploring brushes, their angular width being, 
of course, adjusted for each load to prevent sparking. 

It was at first attempted to use a number of arc lamps as load for 
the dynamo, but though carefully adjusted,and using cored carbons, 
the variation of potential and current due to their feeding was 
greater than could be admitted, so the lamps were discarded for two 
water rheostats 4 feet x 1 foot X 1 foot, with carbon electrodes. 
These latter, on the whole, were found to work quite satisfactorily, 
their resistance hot was considerably less than when cold, but it 
changed so gradually that no trouble was experienced in correcting 
for it by adjusting the electrodes. 

The distribution of the induction entering the armature at different 
loads was obtained by taking the E.M.F. at various points on the 
commutator between two small pilot brushes moved around and in 
contact with it. 

The two brush method, though somewhat more difficult to work 





Fics. 2, 3 AND 4.—SHOWING DISTRIBUTION OF E. M. F. witH 10 AMPERES IN FIELD AND NO CURRENT IN ARMATURE; E. M. F. wiTH 


10 AMPERE CURRENT IN FIELD AND ARMATURE, 25 LIGHT POSITION: E. M. F. witH 10 AMPERES 


20 LIGHT POSITION. 


iron, the remainder being composed of pressboard 0.025 in. thick. 
The magnet heads are wooden washers 5-16 in. thick, carefully dried 
and shellacked. 

The armature core is composed of No. 10 B. & S. gauge annealed 
charcoal iron wire. This is wound on a former which is removable 
and is composed of 15 layers 6% in. wide. These wires are held 
together by interposed strips of linen tape. The core is then insu- 
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lated with a layer of asbestos paper, 3 thickness of pressboard 0.15 
in. thick, one layer of asbestos paper again, and then over this one 
more layer of pressboard 0.15 in. thick, making a smooth surface for 
the copper wires to be wound on. The insulations near the spider 
arms are built up of the same material, arid in the same manner as 
the armature core, until they attain a thicknessof 4% in. The arma- 
ture is wound with 100 sections of No. 14 B. & S. gauge doubla 
cotton covered wire. Each section is composed of 93 feet, or 57 
turns per section, making a total of 115 pounds of wire. 

The regulator magnet is wound with No, 11 single cotton covered 
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than the single brush method, has the advantage over the latter of 
giving the quantities sought directly, instead of as a difference 
between quantities which are large as compared with those desired. 
In some cases the integral readings of the brush method have heen 
plotted, but curves so obtained do not indicate so clearly what is 
mainly sought, namely, the distribution of lines of force entering 
the armature. True, one curve can be approximately obtained from 
the other if electrostatic instruments are used, but not with electro- 
magnetic instruments, for they will give only a mean E.M.F. 
depending on the relative width of a commutator bar and insulation 
and distance apart of the pilot brushes. The results obtained, how- 
ever, with a voltmeter of the Weston type are proportional, and for 
the present purpose are equally valuable. 

The exploring brushes as finally used were pieces of steel watch 
springs firmly held in small fibre holders. These, in turn, were 
rigidly secured by brass studs to a graduated sliding ring. moving 
within another stationary ring, attached to and insulated from the 
dynamo frame and carefully centred with the commutator. 

Two brushes were used in each holder to better insure good con- 
tact. Copper, brass and phosphor-bronze exploring brushes were 
tried at first but found not as satisfactory as steel. It was also found 
very necessary at all times to keep the brushes and commutator as 
clean as possible. 

The sliding ring was marked off into one hundred divisions, the 
number of commutator segments, and the exploring brushes made 
to cover just two commutator bars or one-fiftieth of the circumfer- 
ence, but the ring might have been divided into degrees if desired. 
The curves shown in Figs. 2, 3, 4, 5, 6and7 are plotted so that the 
results may be read either in degrees or in divisions of the graduated 
ring. 

The inner circle representing the commutator of one hundred seg- 
ments and the one hundred divisions of the ring are marked on 
the outer circle. 
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The radial lines are 5 degrees apart, and the radial distance 
between concentric circles represents 10 volts. If the results had 
been plotted on a developed diagram, then the areas of the curves 
would have represented total or integral electromotive forces, but 
the circular diagram has the advantage of appealing more quickly 
to the eye, and though the total E.M.F. is not exactly represented 
by the area it is proportional to the number of the small approximate 
rectangles enclosed. In obtaining efficiency measurements the power 
delivered to the dynamo was obtained by indicating the engine. 
The cards were taken with a Tabor indicator and worked up with 
a Coffin averaging instrument; the speed was obtained by a speed 
counter and stop watch. The electrical instruments used were a 
Weston 0.15 ampere meter for current measurements, a Weston 0.15 
and 0.150 voltmeter for potentials between pilot brushes and a 0.150 
ang 0.1500 Weston voltmeter for total electromotive forces. All 
instruments were previously calibrated. 

Fifteen sets of readings, fifty readings per set, were taken around 
the commutator with currents in armature and field of 8, 10 and 12 
amperes, at positions of the collecting brushes approximately cor- 
responding to loads of 5, 10, 15, 20 and 25 lights. Three sets of 
readings were also taken with currents in the field of 8, 10 and 12 
amperes and no current in the armature. The results obtained are 
given in tables (not printed) and for a current of ten amperes are 
plotted in corresponding plates. 

The reactions of the armature are so clearly shown by the curves 
that comment hardly seems necessary. Briefly, we see that the total 
induction in armature varies very slightly with lead and the dis- 
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would not be the case if contracted polar faces were used instead of 
the extended ones as shown, for then the shifting of the field could 
not be so easily effected. Of course a machine of the design tested 
with extended pole tips requires an automatic widening of the brush 
with increased load or independent control of sparking, but it would 
seem that the waste field at all loads would be less and its weight 
efficiency greater or cost for a given ouptut less than if its pole tips 
were cut away. Cutting away the pole tips or at least not extending 














Output in Horse Power 


Fic 10. 


them would have the advantage of allowing the use of collecting 
brushes of constant width within a certain range, but whether this 
advantage more than compensates for the decreased range of its 
output is open to question. Further experimental evidence is how- 
ever needed in this regard. 

Regarding the relative ainounts of iron in field and armature, we 
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Fics. 5, 6 AND 7.—E. M. F. witK 10 AMPERES IN FIELD AND ARMATURE, 15 LIGHT Posit1uN; E,. M. F. WITH 10 AMPERES IN FIELD AND 
ARMATURE, 10 LIGHT POSITION; E. M. F. WITH 10 AMPERES IN FIELD AND ARMATURE, 5 LIGHT POSITION. 


placement of the neutral plane decreases with lead angle, but varies 
less than 10 degrees from no load to the maximum load used. 

All electromotive forces on one side of the neutral plane are of the 
same sign, but differ in sign from those on the opposite side. 

On a developed diagram the electromotive forces between collect- 
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ing brushes would be proportional to the difference between the 
whole area of curve on one side of the line of commutation and 
the area of the curve included in the angle of lead, the lead angle 
being defined as the angular advance of the collecting brushes from 
the neutral plane. An inspection of the curve of total E.M.F. with 
angle of lead given in Fig. 6 shows that the E. M. F. between neu- 
tral points remains nearly constant as lead varies, which it is believed 


see no reason for the present practice of using so little iron iu the 
armature, as compared with the field. The necessity of a very high 
field induction or a thoroughly stiff field is apparent; but why when 
the lines are once generated by the field it is not sought to collect 
and utilize them all by means of an armature with a generous amount 
of iron is not so easily seen. The number of commutator 
segments would, of course, have to be increased to prevent sparking, 
but the regulating qualities of the machine would, it is believed, 
not be impaired. The results would be a larger output and greater 
efficiency. 

Regarding the ratio of ampere turns on field and armature, such 
ratio will depend largely on the shape of the pole pieces and desired 
width of brush, but is in all cases much less than in constant poten- 
tial machines, 

The characteristic curves shown in Vig. 9 were taken at the 5, 10, 
15, 20 and 25 light positions of the brushes, and show that with this 
machine regulation is almost entirely effected by shifting the brushes, 
as the curves droop too slowly to assist to any material exteut. Of 
course, they might have been made to droop much more rapidly if 
the collecting brushes had been moved into sparkless positions for 
each value of the current, but a curve so obtained is not at all a 
characteristic. The efficiency curve is given on Fig. 10. From this 
curve, and from what we have seen of the machine, it is evident that 
it would never pay to run machines of this type underloaded. If a 
number are used in one station the connections of the external cir- 
cuits at the switchboard should be so manipulated as to keep the 
machines actually in use always loaded to as near their full capacity 
as possible. 

Our thanks are due to Mr. H. J. Podlesak, who greatly assisted 
in taking the observations and working up the results. 


cero 
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Practical Notes on Dynamo Calculation.— XIV. 


BY ALFRED E. WIENER. 


30.-—-Mechanical Calculations about Armature. 

a. Shaft. 

The length of the armature shaft varies considerably for the 
different arrangements of the field magnet frame, and, owing to 
the length of the commutator, in equal output dynamos of the 
same design depends upon the voltage; and, therefore, a general 
rule for the length of the shaft cannot be given. 

Its diameter, however, directly depends only upon the output 
and the speed of the dynamo, and can be expressed as a function 
of these quantities, different functions, however, being employed 
for various portions of its length. For, while in the bearing 
portions, dy, Fig. 43, torsional strength only has to be taken into 
account, the centre portion, d,, Fig. 43, between the bearings, 
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which carries the armaturecore, is to be calculated to withstand 
the torsional force as well as the bending due to the weight. 
For steel shafts the author has found the following empirical 
formule to give good results in practice: 4 
For bearing portions: dy =ks X VWxVN, (76) 
where d, =diameter of armature shaft, at bearings, in inches; 
W=output of dynamo, in watts; 
N=speed, in revolutions, per minute; 
&,=constant, depending upon the kind of armature. See 
Table XXXVI. 
The value of £3 varies between .0025 and .005, as follows: 


TABLE XXXVI.—VALUE OF CONSTANT IN FORMULA FOR 
JOURNAL DIAMETER OF ARMATURE SHAFT. 


Kind of Armature. Value of &s. 


ee ee er eee er ee eer 0025 
ee ee ae ear ee ee ee cai -003 
Slow epeed GrGM.. 2. ic cet CRORE ale Cale aOa UR se ae ae 004 
a Bo SAL ES Sa eee, ae er ek, eee -005 
“ : “Ww ne 
For core portion: d- = ky X Wy (77) 


where d, =diameter of core portion of armature shaft, in inches; 
W=output of machine, in watts; 
N=speed, in revolutions, per minute; 
ky=constant depending upon output of machine. See 
Table XXXVII. 

This constant indicates the dependence of the diameter of the 
shaft upon the length between its supports; and since the weight 
supported and also the length supporting it increase with the 
output, it is evident that & has agreater value the larger the 
output of the machine. For capacities up to 2,000 kilowatts, &, 
numerically ranges between 1 and 1.8, thus: 


TABLE XXXVII.—VALUE OF CONSTANT IN FORMULA FOR 
DIAMETER OF CORE PORTION OF ARMATURE SHAFT. 





Capacity, in Watts. Value of 
Ww ky. 


mh et pk pet fe tet pet ft et 
CNIASn AW 





Considering the speeds given in Tables VIII., IX. and X., 
chapter 7, for various outputs, we obtain the following Tables 
XXXVIII., XX XIX. and XL,, giving, respectively, the diameters 
of shafts for drum armatures, for high speed ring armatures, 
and for slow speed ring armatures: 

For wrought iron shafts the diameters obtained by formule 
(76) and (77), or those taken from Tables XX XVIII., XX XIX. and 


XL., respectively, are to be multiplied by 1.25; that is, increased 
by 25 per cent. 
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TABLE XXXVIIL.—DIAMETER OF SHAFTS FOR DRUM 


ARMATURES. 
Speed in Diameter of Armature Shaft, in inches. 
Capacity in Watts. eo Bearing Portion. | Core Portion, z 
VIIL.) 7 i i , 
u N. ; es = 
db = .0025 A Wx S/N de=khyx / WK 
100 3,000 I 9 | i 
250 2,700 ‘95 i 
500 2,400 16 1 R 
1,000 2,200 16 1 3 
2,000 2,000 3 1.05 | 1 
3,060 1,900 13 } 1.1 | 1} 
5,000 1,800 1} 1.15 | 1} 
10,000 1,700 1§ he. 2 
15 000 1,600 1g | 1.25 | 2} 
20,000 1,500 2 | 1.25.| 24 
25,000 1,350 22 1.285 | 23 
30,000 1,200 24 13 1 3 
50,000 1,050 3 i it 
75,000 900 33 | 1.35 | 4 
100.000 750 44 11.4 | 43 
150,000 600 4 1.45 5 
200,000 500 5} 1 1.5 63 
300,000 400 6 | 1.55 ae 


| 
| 
| 


TABLE XXXIX.—DIAMETERS OF SHAFTS FOR HIGH 
SPEED RING ARMATURES. 


Diameter of Armature Shaft, in inches, 





| Speed in | 
Capacity Revolut'ns | eae 
in .min. | : ion. re Portion. 
Watts vifrem Bearing Portion Core Portion 
Table IX.) ranean | epimers sensor 
W. N. . 4 | 4 P 
dy=.003V WxX/N | de= hex 
100 2,600 \Y 9 Vs 
250 2,400 ¥ | 95 
500 2,200 % 1 t} 
1,000 2.000 % 1 % 
2,500 1,700 x 1.05 14% 
5,000 1,500 15% 1.1 1% 
10,000 1,250 1% 1.2 { 2 7 
25,000 1,000 2% 1.25 _ 2% 
50,000 800 3% 13 3% 
100.000 600 4% 1.4] 5 
200,000 500 | | 6 4 1:5 6% 
300,000 450 | 7% 1.55 1% 
400,000 400 | 8% 1.55 9 
600,000 350 10 1.6 10% 
800,000 300 11 1.65 12 
1,000,000 250 12 17 13% 
1,500,000 225 14 1.75 154% 
2,000,000 200 16 18 18 





XL.—DIAMETERS OF SHAFTS FOR SLOW SPEED 
RING ARMATURES. 


TABLE 


Diameter of Armature Shaft, in inches. 


Speed, in Revs. 
per minute, 


Capacity in 
(from Table X). 


Watts. Core Portion. 


Bearing Portion. 


| N. } : . 4 H 
db — .005\/ Wx VN) Priddy Kf 
2,500 400 1% 1.05 154 
5,000 350 | 1g 1.1 2% 
10,000 300 2 2 25% 
25,000 250 3% {1.25 4 
50,000 200 444 1.3 | 514 
100,000 175 534 11.4 6% 
200,000 150 ' . 184 2.5 | 9 
300,000 125 94 11.55 1034 
400,000 100 10 it 55 12% 
600, 000 90 12 1.6 1446 
800, 000 80 13% i .65 1646 
1,000,000 75 15 1.7 1844 
1,500,000 | 70 18 i1.75| 2 
2,000,000 65 20 p 5 24% 


6. Driving Spokes. 

Ring armature cores usually are attached tothe shaft either 
by means of spider frames or of skeleton pulleys. In both cases 
the driving of the conductors is effected by a number of spokes, 
which, respectively, form part of the spider itself, Fig. 44, or of 
a separate driving frame keyed to the skeleton pulley, Fig. 45. 

In dimensioning these driving spokes, on the one hand suffi- 
cient mechanical strength for driving should be provided; while 
at the other hand, if spiral winding is to be used, not more 
than necessary of the inner winding circumference should be 
made unavailable. 

For the latter reason the axial breadth of the spokes, 6, Fig. 
44 and Fig. 45, respectively, is to be made as large as the con- 
struction of the armature allows, and ‘their ‘thickness, 4s, ¢al+ 
culated.to give the requisite strength. 

Multiplying equation (57) for’ the circumferential force per 
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armature conductor (chapter 23) by the number of effective con- 
ductors we obtain the total peripheral force of the armature: 
: pau C 
Fp = fo X K X #/ = .7375 X =* (78) 

and, allowing a factor of safety of about 4, we get: 
W 
ig 

Dividing /,’ by the total number of spokes, we have the pull 
for each spoke, and this multiplied by the leverage gives the 


Bg 3 x a 





Fic. 44. 


external momentum acting on each; the latter must be equal to 
the internal momentum, 7. ¢., the product of the modules of the 
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cross section and the safe working stress of the material. In 
consequence, we have the equation: 


W 
3 
oF aa 
Ns x = 6 x Gc , 
W ls = 

or b. X A*®, = 18 X “> x Me x O ’ (79) 
in which 6,=smallest width of spoke (parallel to shaft), in 

inches; 


h,g=smallest thickness of spoke (perpendicular to shaft), 

in inches; 
s=leverage at smallest spoke section; 7.¢., distance of 

smallest section from active armature con- 
ductors, in inches; 

n,=total number of spokes per amature; 

W =total output of dynamo, in watts; 

S =conductor velocity of armature, in feet, p.sec.; 

Q =safe working load of material, in pounds per square 


inch; 
RMR ass oceans ntles Q= 5,000 lbs. p. sq. in. 
ES is tak a wig W <0 oh 8 0h gees = 6,000 ° 66 
Phosphor-bronze.......... = 7,000 “6 
poe a ee =10,000 mn 
Aluminium bronze..... . .3832,000 af 
OE ee =15,000 oe 


Fer spiral windings, now, 6,, as stated above, is given by 
making it as large as possible, and from (79) we therefore obtain: 
h, = 4.25 X Bi x at 
S ts Xb, X QO 
For windings external to the core, 4, may be fixed and then 
6, calculated from 


s=18 X 


(80) 


W ds 
= * ns X hs X QO 
For very heavy duty dynamos a larger factor of safety should 
be taken, say from 6 to 8; this will change the numerical co- 
efficient of formule (79) and (81) into 27 to 36, and that of 
equation (80) into 5.3 to 6, respectively. 
(To be continued. ) 


(81) 
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VoL. XXIV. No. 7. 


Sine Forms of Curves of Alternating E. M. F. 


To the Editor of The Electrical World: 

Sir:—We notice in the issue of ‘‘The Electrician,’’ of London, of 
July 20, Vol. XXXIII., No. 844, page 319, an editorial opinion that 
‘‘the elaborate attempts which are being made by some of the 
American alternator builders to give this property (the sinusoidal 
curve of E.M.F.) to their machines are utterly useless, and a com- 
plete waste of time and energy.’’ 

It is asserted that the reasons which have induced American 
designers to endeavor to obtain a sinusoidal E.M.F. in their alter- 
nators are mathematical rather than practical. 

This is by no. means the characteristic of American. electrical 
engineers, who are confessedly pre-eminently practical. 

In point of fact the reasons, so far from being of a mathematical 
nature, are solely practical. It is known by observation that the 
loss of energy in the excitation of transformers is greater for non- 
sinusoidal than for sinusoidal E. M. Fs., especially at high frequen- 
cies. It is true that the extra loss of energy through non-sinusoidal 
E. M. F. waves is usually not of sufficient importance to render a 
strictly sinusoidal E. M. F. of great value for merely lighting pur- 
poses. But for purposes of power transmission, deviations from the 
sinusoidal form of E. M. F. wave become deleterious, partly on 
account of the additional drop or pressure in the conductors trans- 
mitting the energy, partly owing to the additional loss of energy 
entailed in the transformers, but principally owing to the reactions 
set up in the induction motors by the virtual harmonics present in 
the sinusoidal form of E. M. F. whenever rotary field motors are 
employed. This the practical American engineer has recognized and 
adopted from his already extended experience with polyphased trans- 
mission. EDWIN J. Houston, 

A. E. KENNELLY. 

LABORATORY OF HOUSTON & KENNELLY, PHILADELPHIA. 

To the Editor of The Electrical World: 

Sir:—In your issue o: August 4 you publish an article from the 
London Electrician on the ‘‘Sine Form of Curves of Alternating 
E.M.F.’’ The writer, evidently referring to the E.M.F. of alter- 
nating dynamos, states that his opinion, which is shared by alter- 
nator experts in England, is that the elaborate attempts made by 
American engineers to produce sine E.M.Fs. is a complete waste of 
time and energy. He criticisés a paper written by myself and others 
because it does not prove the efficacy of applying sine E.M.Fs. 
to motors, but as the paper does not pretend to touch this point the 
criticism is evidently of no value. What the paper does take up is 
the condition of affairs in the motor itself, more especially in the 
armature. But the results and conclusions may be discovered by 
reading it. I do object, however, to the writer saying that a gen- 
erator was used which was ‘‘ believed to give practically a true sine 


E.M.F. curve.’’ The curve of this E.M.F. is given in the paper, 
and its form was not a matter of conjecture as the quotation would 
imply. 


Curves of the motor E.M.Fs. (that applied to the armature, and 
the counter E.M.F. of the armature) were given, and the conclusion 
was reached that they ought to be sine curves, and usually were 
not. 

As far as the matter in question is concerned, the statement of 
Mr. Scott, of the Westinghouse Company, made in the discussion of 
the paper referred to, is very much to the point. He instanced the 
case of a two phase motor, which, when driven from a certain dynamo, 
heated badly and had a great deal more ‘‘armature slip’’ than was 
expected. It was found on investigation that the curve of dynamo 

+.M.F. was irregular and the third harmonic was prominent. Being 
supplied with a sine E.M.F., the same motor ran efficiently and 
satisfactorily. Nothing can be more direct than this evidence. 

Mr. Scott remarked that in such a motor the third harmonic tended 
to turn the armature in a direction opposite to the primary wave, 
the result being disastrous. Mr. Steinmetz, who champions the 
three phase system, pointed out that the third harmonic would tend 
to revolve the armature of a three phase motor in the proper direc- 
tion. While this is true, the efficiency of this component would 
be small. 

Possibly the difference of opinion which exists here ani in Eng- 
land as to the form of E.M.F. curves is due to the fact that our 
manufacturers have been working for a number of years on the prob- 
lem of transmitting power by rotary field motors, while in England 
the matter has not, apparently, been very seriously taken up. And 
it is only in this type of alternating current work that the question 
of a sine curve assumes much importance. It is undoubtedly a 
‘*complete waste of time and energy’’ to make elaborate attempts to 
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produce sine curve alternators for lighting. When the English take 

up seriously the transmission of power by alternating currents, then, 

I think, they will appréciate the value of the sine curve, and will 

rediscover it. Louis DUNCAN. 
JOHNS HOPKINS UNIVERSITY. 





To the Editor of The Electrical World : 
Sir:+TLae youdou Eiectrician, in a recent editorial, criticises 
quite severely our American engineers for adhering to and advo- 


cating the use of the sine curve of alternating E. M. F. for the . 


transmission of electrical energy. It even goes so far as to express 
the opinion ‘‘that the elaborate attempts which have been made by 
some of the American alternator builders to give this property to 
their machines are utterly useless and a complete waste of energy.’’ 
It makes light of the careful mathematical and experimental re- 
searches upon this point which have been made by our well-known 
engineers and experts, and it attempts to offset the wonderful pro- 
gress and gratifying results which have accompanied a nearer ap- 
proach to the true sine curve by the statement that it is not well 
thought of by English builders, Finally it declares that ‘‘we should 
not be surprised to hear that the sine curve should be carefully 
avoided and that the ‘best’ curve is of a very different shape,’’ and 
for no apparent better reason than because it is American. 

These criticisms coming from the London Electrician and entirely 
unsupported by any theoretical or practical evidence are even more 
astounding when we consider the ease with which it may be shown 
that the most efficient rate at which electrical force may be applied 


to do useful work is the sine curve, and this without the necessity. 


of discussing individually the ‘‘intricate phenomena of alternating 
current machinery. ’’ 

It is only necessary to remember that it is in virtue of the induct- 
ance or inertia of an alternating circuit that it is enabled to transform 
its energy into useful work, instead of dissipating it all as heat in the 
conductors of the circuit; just as it is in virtue of the inertia of 
moving bodies that mechanical energy may be transformed and util- 
ized. Now the energy given to an electrical circuit appears at any 
instant both as useless heat and as the energy of inertia. The most 
efficient rate, then, at which an alternating E. M. F. can be ap- 
plied toa circuit is that rate which will impart the greatest average 
momeutum to the current for a given average force; just asthe most 
efficient rate at which an alternating mechanical force can be applied 
to a mechanical body is that rate which will impart the greatest 
average momentum to the body for a given average force applied. 

Now, while a mechanical analogy is not an essential to the proof 
of the electrical principle, yet as the laws of mechanics are identical 
with the laws of the electrical circuit, it will not be amiss to illus- 
trate the elctrical problem by the more familiar laws of mechanics. 

It is well known that the resistance and inductance of an electrical 
circuit correspond to the frictional resistance and inertia of a 
mechanical body, while the E. M. F. and current correspond to 
the mechanical force and velocity. Now the force (/) producing 
motion in overcoming inertia in a mechanical body is equal to the 
product of theinertia (Z) and acceleration; and the acceleration is 


di Fe ; 
the rate of change of velocity or ai? where zis the velocity. Hence 


di 
E=L it which is the well known electrical formula where £ is 
the E. M. F., Z is the inductance and 7 the current. Now assume 


that the ferce applied either varies in any manner with the time or 
is constant; that is, HE = / (/) 


- di ‘ 1 
s=Ly ori=7J/ f(t) at 


= J f(t dt 
Now for maximum efficiency the ratio of the average momentum 
to the average force must be a maximum; 


I [sw ae. ae or 
tr T le J S(t) dt. dl 
that is — eee 
J “ f(tyat {7 f (t) dt 
Q / Oo 
——.— 
Taking the first differential co-efficients and equating to zero we 


have 
® 2 a aT . 
(5 sa) =s]} 5 JF dt. at 


Now the only function which satisfies this condition, that the 
square of its integral shall equal the product of the function and its 
double integral, is evidently that in which the integral is similar to 
the function, that is the sine curve. 


Then we have 


and the momentum 


must be a max- 
imum. 
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Thus we have 


Tv 
T du» * - 
. ef; 40 sin ot dt) ao 


and 
vw 
Ee 


w= 


y 
we” 


Peet es i ee 
7. o | E£ sinwtdt.dtX E sin ot |, 

The sine curve of E. M. F. then isthe curve which will impart the 
greatest average momentum to an electrical circuit for a given average 
alternating force; that is, it is the ‘‘best’’ curve for an alternating 
E. M. F. which is to be used to do useful work, for it is evident 
that all losses due to eddy currents, hysteresis, etc., etc., will then 
also be a minimum. Of course if the alternating current were to be 
used directly for lighting or heating and the circuit were devoid of 
inductance, then as there would be no inertia to overcome in chang- 
ing the current the ratio of the current to the E. M. F. would 
always remain constant and one form of the curve of E, M. F. 
would be just as efficient as another. It is, however, obsious that 
if the E. M. F. should at each reversal suddenly spring to its max- 
imum value, then such a curve of E. M. F. would furnish the 
greatest amount of energy to the circuit for a definite maximum 
value of the force; but the total force applied, of course, would also 
be a maximum under these conditions and no increase in efficiency 
would be obtained. 

The important case, however, is the case discussed by the London 
Electrician, in which the E. M. F. acts through the agency of the 
inertia of the circuit to transmit or transform electrical energy into 
useful work. In such a circuit the sine curve will allow the E. M. 
F. to be applied at such a rate that a definite amount of useful work 
may be secured with a minimum force. Consequently the efficiency 
of the apparatus as a whole will be increased on account of the re- 
duced secondary losses arising from this minimum force applied. 

NEW YorK CITY. F. W. DUNBAR. 


Underwriters’ Rules. 


To the E-ditor of The Electrical World: 

Sir:—Every little while we are treated to some change in under- 
writers’ rules for wiring, or some change is suggested. It seems to 
me, however, and to other practical men who know, that what is 
rather needed is a uniform enforcement and interpretation of the 
rules we have. At present a conscientious man is at a great dis- 
advantage in estimating on a job, for he cannot tell how the inspec- 
tor will construe a certain rule, or whether it will be the same as on 
a similar job previously done. Neither can he tell whether the 
result will be the same whether he or a competitor gets the contract. 
I have been in the business since 1881, and have always tried to do 
what I thought safe, whether the rules required it or not, but have 
never felt sure that the inspector would hold the same idea on a 
question on successive visits. A friend came to me a few days ago 
seeking my opinion as to how some of the new rules were to be 
understood, as he was bidding on several houses, and I had to tell 
him that I did not think he had any chance at all, as he was 
anxious to do what would be considered a good safe job under the 
rules, and yet had to bid against a man who apparently can get any- 
thing passed. To show what some electricians can get the inspector 
to pass, a business block was lately wired with weather proof wire of 
so poor a quality that a piece of it could not be bent into a one inch 
ring without breaking the covering so as to show the wire. The 
work was concealed, and instead of bushings such as the rules 
require, pieces of unarmored conduit were used, and cut off flush 
with the beams, and the wires carried loosely down partitions with 
no protection at all. The job was approved by the inspector, not- 
withstanding that it had been objected to by the lighting company. 
Such work is not the exception, as one can see or hear of similar 
cases in different paits of the country, as every station man knows. 
Very recently I have seen transformers laid flat on wooden awnings, 
bolted direct to wooden walls, placed on walls with high pressure 
wires not more than six inches below windows of dwellings and 
the like. Equally careless and reckless inside work may also be 
noted; only a short time ago I saw an opera house in New England, 
that had been wired within two years, which was wired with under- 
writers’ wire, part of it concealed. 

I have heard practical men talk of any number of remedies, but 
could only agree that there is something wrong in the present sys- 
tem of electrical insurance inspection, and until this is remedied 
there is little room for conscientious men in the business. 

A. H. BURNETT. 
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ELECTRO-PHYSICS. 

Photo-Electric Researches.—A paper by Messrs. Elster & Geitel from 
‘*Wied. Ann.,’’ vol. 52, page 434, is abstracted inthe ‘‘Elek. Zeit.,’’ July 
12. Of the three alkaline metals, sodium, potassium and rubidium, po- 
tassium acts remarkably well with blue light, but with light of longer 
wave lengths there is little action; sodium shows an equal action from 
blue to yellow, but from there on the action diminishes rapidly; rubid- 
ium reacts with blue light about four times less than with yellow, while 
with red it is more than twice as sensitive as with biue; several further 
reactions are given. 

Electricity.—The serial of Mr. Schwartze, on ‘‘Electricity in Connection 
with Other Physical Phenomena,’’ is continued in the ‘‘Elek. Anz.,’’ June 
10, 17, 21, 28, July 1 and 8. 

Aimospheric Electricity.—The electrical observations on the Sonnen- 
blick Observatory, in the Austrian Alps, made by Messrs. Elster & 
Geitel, are summarized in the ‘‘Elek. Zeit.,’’ July 12. 


MAGNETISM. 


Hysteresis in Magnetic Metals.—A paper from the German by Mesers. 
Geroza, Finzi and Mai is abstracted in ‘‘La Lum. Elec.,’’ July 14. Ex- 
periments were made by placing small pieces of magnetic metals in in- 
creasing and decreasing magnetic fields and at the same time passing 
currents through the magnetic metal. A continuous current from the 
north to the south pole always diminished the magnetization; inter- 
rupted currents in the same direction increased the effect of weak fields 
and diminished the effect of more intense fields; if the current is passed 
from the south to the north pole it increases the magnetic effect both 
for continuous and interrupted currents; alternating currents increase 
the action of weak fields considerabiy, even though the magnetic metal 
had been previously traversed by a continuous current, but with intense 
magnetic fields the increase was produced only when the material had 
not been traversed previously by a current from north to south; in the 
opposite case the alternating current diminished the effect. They con- 
clude that a current passed through the material produced in it a per- 
manent modification which cannot be made to disappear by demagnetiz- 
ation by inversion. The curves representing the intensity of magnetiz- 
ation as a function of the intensity of the field have less points of inflec- 
tion than when the pieces are not submitted to the action of the current ; 
this effect becomes more apparent as the ratio of the intensity of the 
current to that of the field increases, and it is greater in soft forged iron 
than in hard iron or steel; with an alternating current of three amperes 
the hysteresis cycle disappeared completely for wrought iron. In the 
second series of experiments the magnetic material was surrounded by 
a small coil through which an alternating current passed, while sub- 
jected to a'magnetic ficld; with a weak alternating current the hysteresis 
cycle disappeared completely; this was claimed to be all the more re- 
markable as the intensity of magnetization produced by weak fields is 
diminished by this alternating current; the curve under these conditions 
up to the saturation point does not differ materially from a straight line. 

Magnetic Action of a Cylindrical Current.—In a brief paper by Mr. 
Lori in ‘‘la Lum. Elec.,’’ he discusses theoretically the action on a mag- 
netic pole of a current passing through a hoilow cylindrical conductor 
whose walls are veiy thin, the current density being the same in all 
parts. He concludes that if the conductor is of infinite length the action 
will be zero if the pole is in the interior of the cylinder, no matter what 
position it is in; on this principle he suggests that an instrument might 
be constructed for studying the influence of magnetic masses on the di- 
rection of currents, as a needle in the interior of such a cylinder will 
move into the position of the earth’s magnetic meridian. If the magnetic 
pole is situated outside of the conductor, the magnetic action of the cur- 
rent will be the same as if the whole current was concentrated in the axis 
of the cylinder, whatever be the position of the pole or the radius of the 
cylinder. 

Generating Strong Magnetic Fields.—The apparatus and results of Dr. 
Du Bois, mentioned several times before in the Digest, are given in the 
‘*Blek. Zeit.,’’ July 12, including the illustrations. 

UNIT3, MEASUREMENTS AND INSTRUMENTS. 

Apparatus for Testing the Magnetic Qualities of ITron.—A new and 
complete apparatus made by Hartmann & Braun is illustrated in the 
‘*Klek. Echo,’’ July 14. It consists essentially of an electromagnet in 
connection with a spiral of bismuth wire (the resistance of which is a 
measure of the magnetic field), an ampere meter for the main current, 
a galvanometer and bridge, together with all the necessary apparatus, all 
mounted on one base; the scale of the bridge is such that the reading is 
directly in lines of force per square centimetre; the piece of iron to be 
tested must be cut accurately to a certain size; the whole is arranged so 
that it can be used by any one who is not necessarily an electrician. 


Photometer for Incandescent Lamps.—'The ‘‘Elek. Zeit.,’’ July 19, pub- 


lishes an illustrated description of a very convenient form of photometer 
made by Hartmann & Braun on the Joly principle, for the comparison 
of two incandescent lamps; it is only one metre long, requires no dark 
room and has a scale reading directly from one to tenfold; standard in- 
candescent lamps, such are standardized at the Imperial Institute, are 
used as the standard of comparison. 

Determining the Form of Periodic Curves.—An Academy paper by Mr. 
Janet is published in ‘‘ La Lum. Elec.,’’ July 14, in which he describes 
an application of his electro-chemical method for determining the form 
of periodic current curves as a function of time. 

Hot Wire Recording Volimeter.—The Holden instrument is described 
and illustrated in London ‘‘ Lightning,’’ July 12; the sag of a horizontal 
wire produces the deflection of a pointer of the usual recording type, 
moving over a horizontal recording drum. 

Government Testing Bureau.—As stated some time ago, the Austrian 
Government is about to establish a bureau for the official testing of 
meters; according to the ‘‘ Elek. Zeit.,’’ July 19, that bureau will also 
undertake the official testing of dynamos and other electrical apparatus. 

Electrophorus.—A simple apparatus for genetating a continuous suc- 
cession of sparks is described and illustrated in the ‘‘ Elek. Echo,’’ 
July 7. 
DYNAMOS AND MOTORS. 

Graphical Calculation of Dynamos.—The “‘ Elek. Zeit.,’’ July 19, con- 
tains an interesting article by Mr. Fischer-Hinnen, in which he shows 
how the most important problems in connection with the calculation of 
dynamos can be solved graphically and how much simpler the solutions 
then become. The article does not admit of being abstracted; he starts 
with the magnetization curve, in which the ordinates represent the flux 
density per square centimetre, the abscissas the ampere windings per 
centimetre of length of magnetic circuit; he calculates one point on the 
straight line curve representing the magnetic relation of the air space and 
adds these abscissas to those of the curve, with the aid of dividers, thus 
obteining the characteristic. Besides determining the characteristic he 
discusses the graphical solution of the following: determination of the 
loss of volts in shunt machines, determination of the compound winding, 
determination of shunt regulators, transmission of power by means of 
two series machines and the calculation of railway motors; the article 
contains only simple mathematics and is recommended to those inter- 
ested in the subject. 

Siemens @& Halske Dynamos and Apparatus.—A profusely illustrated 
article by Mr. Brunswick is begun in ‘‘ La Lum. Elec.,’’ July 14; the 
basis of the article is the exhibit of that company at the World’s Fair, 
further information from the makers being added. The present portion 
is devoted to dynamos and apparatus, regulators, accumulator regulators, 
automatic cut-outs, etc. 

TRANSFORMERS. 

Transforming Single-phase into Three-phase Currents.—A corre- 
spondent tothe ‘‘ Elek. Zeit.,’’ July 1, states that the system of Mr. Deri, 
described and illustrated in the Digest July 28, was pateuted by Mr. 
Wahlstroem in 1891. Mr. Meidinger states that he has made careful 
experiments with this system and has obtained very good results, both 
for starting and for running, but found that the uniformity of the rotating 
field is affected very materially by the load; that is, the phase differ- 
ence, if originally 60 degrees, will be quite different for different loads, 
thus producing a strongly pulsating field, in which case the efficiency 
will no longer be in the same proportion, there being considerable heat 
developed in the armature; a characteristic noise will show that the uni- 
formity of the field has been destroyed; the induction coil must there- 
fore be adjusted for different loads and cannot be placed on the motor 
armature itself. 

In ‘‘ La Lum. Elec..’’ July 14, Mr. Korda describes precisely the same 
method as that of Mr. Deri (see Digest, July 28), giving in addition the 
simple theory and adding that regulation of the self-induction coil is 


necessary. 
ARC AND INCANDESCENT LIGHTS. 

Experiments with Incandescent Lamps.—The London ‘‘ Elec. Rev.,’ 
July 20, abstracts from the ‘‘Phil. Mag.,’’ for July, a paper by Mr. Bleck- 
rode. Four similar lamps were connected in parallel, the first being 
filled with carbon dioxide, the second with coal gas, the third with hy- 
drogen,. while the fourth contained the usual vacuum; on all of these a 
small piece of phosphorus was placed on the top and on the outside of 
the bulb; it was observed that the phosphorus became ignited at differ- 
ent times; it burnt first on the lamps containing the gases, while on that 
containing a vacuum it remained intact for a long time, from which it 
might be inferred that the dark heat rays are very imperfectly transmit- 
ted by the vacuum, the convection being also very much less; it is 
argued that the degree of rarefaction should be made as high as possible. 

Manufacture of Incandescent Lamps.—The serial by Mr. Kreuger is 
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continued in the ‘‘ Elek. Anz.,’’ July 12, and concluded in the issue of 
July 19. : 
TRANSMISSION OF POWER. 


Transmission and Distribution of Power.—Some years ago the Indus- 
trial Society of Muelhausen offered a prize for the best plant for the 
electrical distribution of 20,000 h. p. throughout the whole city for 
industrial purposes; three prizes were awarded for three different plants ; 
these are given at some length, together with the estimates, in the 
‘*Elek. Zeit.,’’ the plant of Messrs. Zweifel & Hoffmann, who were 
awarded the first prize, being described in the issue of July 12; a three- 
wire continuou: current system of twice 750 volts was proposed; some of 
the figures are of general interest although much of the description is 
of local interest only. The issue of July 19 contains in abstract a de- 
scription of the proposed plan of Desroziers and that of Messrs. Burg- 
hardt and Lanhoffer. 


ELECTRIC RAILWAYS. 


Electric Traction.—The serial by Mr. Wilkinson is continued in the 
London ‘‘Electrical Plant,’’ July 1; it is chiefly of local interest; he 
believes it would be one of the greatest aids to the adoption of electric 
traction in England, if an over-running trolley were used, running on 
wires on the side of the street and connected by a flexible eenductor 
with the car. By way of comparison he states that in England there are 
three electric lines with a total length of less than 20 miles (apparently 
not including the Liverrool and the City and South London Line), while 
in the United States there are over 1,000 lines of over 6,000 miles in 
length. 


CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Large Private Plants.—In the ‘‘Elek. Zeit.,’’ July 12, Mr. Uppenborn 
gives a well illustrated description of an installation at a large asylum; 
in order to provide a safeguard against the extinguishing of all the lights, 
a three-wire system was used, alternate lamps being always placed on 
alternate sides of the system, so that in the failure of one of the mains or 
one set of generators, not more than half the lights will be extinguished: 
for this reason the neutral wire was made larger than usual and in order 
that it shall always be in circuit no fuses are connected with it; all 
branches to single lamps or to groups of lamps are protected with double 
pole fuses. 

Halles.—A description of this installation, including chiefly the 
modifications which have been made in it and a criticism of it, is begun 
by Mr. Claude in ‘*‘La Lum. Elec.,’’ July 14, and continued in the issue 
of July 21. 

Swttch.—The Metzger switch is described with the aid of a large num- 
ber of illustrations, in ‘‘La Lum. Elec.,’’ July 21; simplicity in the 
manufacture is claimed as the chief advantage. 

Accumulator Systems.—See abstract under ‘‘Siemens & Halske 
Dynamos and Apparatus.’’ 

Three-phase Distribution System.—According to the ‘‘Elek. Zeit.,’’ 
July 19, an installation of 220 h. p. is to be installed at Laegerdorf. 

Central Stations.—The Lond. ‘‘Elec. Rev.,’’ July 20, contains well- 
illustrated descriptions, including a number of general and detailed 
views, of the three municipal stations at Derby, Manchester and Burton. 
London ‘‘Lightning,’’ June 21, publishes under separate cover a sup- 
plement giving a brief illustrated description of the Burton station. A 
translation in abstract of the description of the Caen station is briefly 
given in the Lond. ‘‘Elec. Eng.,’’ July 20. 


WIRES, WIRING AND CONDUITS. 


Band Wire.—The ‘‘Elek. Zeit.,’’ July 12, mentions a wire made in 
Germany, in which the two wires are wound with waterproof non- 
inflammable insulating material, the whole forming a sort of band, the 
wires being kept a certain distance apart and the insulating material 
serving to secure the double wire on walls, ceilings, etc. 

Line Wire Insulator.—A new form of insulator is described and illus- 
trated in the ‘‘Elek. Anz.,’’ July 15; the wire is clamped between the 
two separable halves of the insulator by means of a little ridge in the 
hole which holds it longitudinally. 

Material and Construction.—The ‘‘Elek. Echo,’’ June 23, 30 and July 
7, contains an article by Mr. Arens on the material and construction in 
electric lines for telegraphs, telephones, lighting, etc, in which he gives 
rules, regulations, formulas, constants and other similar information. 

Electric Lines.—The ‘‘Elek. Zeit.,’’ July 19, abstracts from an official 
Italian journal the recently enacted laws of that country regarding electric 
lines for tramways and industrial purposes. The report of a French 
Commission on the same subject is published at some length in ‘‘La 
Lum. Elec.,’’ July 14. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Inductionless Telephone Loops.—Mr. Hintermayr, in the ‘‘Elek. 
Zeit.,’’ July 19, describes the following system for running three loops 
on overhead telephone lines in such a way that they are free from in- 
duction toward each other; if a and b represent the position of one loop 
on the poles, c and d that of the second, then f and g, determined as 
shown by drawing the circles with the other points as centres, will be 
the position of the third line; in practice the points f’, g’ will naturally 
be preferred; only this third line need be crossed and that only once at 
a point about midway between the ends; for the distance between a and c, 
which is equal to that between c and b, he suggests 24 to 28 inches; in 
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practice this arrangement proved itself to be effective; every word sent 
through one of the first lines could be heard on the third line before it 
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INDUCTIONLESS TELEPHONE Loop. 


was crossed in the middle, but after the cross connection was made there 
was absolutely no cross talk. . 

Printing Telegraph.—The Magnin system is described and illustrated 
in ‘‘La Lum. Elec.,’’ July 14. 

A Bridge Telephone.—A short illustrated description is given in ‘‘La 
Lum. Elec.,’’ July 14. 

Railway Signals.—The Siemens & Halske and the Aspinall systems 
are described and illustrated in ‘‘La Lum. Elec.,’’ July 14. 


ELECTRO-CHEMISTRY. 

Mulden Accumulator.—The ‘‘Elek. Anz.,’ July 15, publishes an illus- 
trated description; the grid is in the nature of a somewhat complicated 
casting, which consists essentially of a number of perforated shelves, in, 
which the active material is held. Attention is called to the expansion 
of the active material during formation, which is generally a cause of 
trouble ; 100 grs. of lead are said to form 132.29 grs. of peroxide, and 100 
gts. of minium form 104 grs. of peroxide. 

Peyrusson Accumulators.—An illustrated description is given in ‘‘Ia 
Lum. Elec.,’’ July 14. 

Purification of Sugar.—A paper by Mr. Daix, read at the recent Con- 
gress, abstracted from ‘‘Genie Civil,’’ is published in ‘‘La Lum. Elec.,’’ 
July 21, in which several processes are described. 

Practical Electrolysis of Chlorides.—An article by Mr. Andreoli is 
begun in ‘‘La Lum. Elec.,’’ July 14, and continued July 21. 

Galuanic Polarization.—The Lond. ‘‘Elec. Rev.,.’’ July 20, recom- 
mends a paper by Mr. Wiedeburg in the ‘‘Ann. Chem. u. Phys.,’’ vol. 
51, page 302, which is said to be an important step in the codification 
of the laws; he seeks to give a coherent exposition of all the leading 
phenomena of galvanic polarization on the following fundamental as- 
sumptions: ‘‘The ions are driven by the active electromotive force tow- 
ard the two electrodes, where they collect and generate new breaks in 
the potential, which, acting against the original electromotive force, reg- 
ulate the current according to Ohm’s law. All the ions that reach the 
electrodes, however, are not assumed to be electrically active, but only 
a comparatively small portion of them. The rest are neutralized, thus 
losing their ionic character, and contributing nothing to the sudden 
difference of potential which sets in. Wiedeburg assumes, also, that 
there is a limit to the gathering of the ions at the electrodes, and the 
relative amount which collects at any instant is smaller the nearer the 
amount already collected is to the limit, being proportional to the differ- 
ence between the limiting and actual values at the instant considered.’’ 
Some, it is thought, will be disposed to challenge these assumptions, 
but it will at least be admitted that the exposition which is based upon 
them is deserving of very considerable attention. 

Caustic Soda.—A note in the Lond. ‘‘Elec. Rev.,’’ July 20, mentions 
that in a recently devised process of Mr. Craney, electrolysis was used 
as an adjunct to other manufacturing processes, but the decomposition 
of the salt solution is carried only to the extent of producing a 1 or 2 
per cent. solution of caustic soda, which is drawn off and its place sup- 
plied by water of condensation from the evaporators in which the soda 
is obtained in the more concentrated form; there is a constant supply 
of raw material and acontinuous removal of soda; the object of the pro- 
cess is greater economy. which is said to be effected in a high degree if 
the plant is kept in continuous action; nothing is said about the chlo- 
rine. 

Accident.—A curious accident, which happened in St. Petersburg, is 
described in the ‘‘Elek. Zeit.,’’ July 12; a telegraph lineman while at 
work on a pole was suddenly struck by lightning and killed, showing 19 
burns; during that time the sky was perfectly clear and no signs of a 
storm were visible, but it was found that at a city 68 miles distant 
there had been a very severe thunder storm. 

Treatment in Case of Accident.—A paper by Dr. Mehler is published 
in the ‘‘Elek. Echo,’’ July 7; he describes how the burns should be 
:reated and how to induce artificial respiration. The same issue re- 
prints an article describing the various effects on the human body pro- 
duced by lightning and other strong currents. 

Mine Drilling Machine.—The machine of Siemens & Halske is 
illustrated in the ‘‘Elek. Anz.,’’ July 8; the motor, which is on the ground, 
is connected to the drill by means of a flexible shaft. 

Electric Buoy.—The Lenard system of anchoring is illustrated in ‘‘La 
Ium. Elec.,’’ July 21; the anchoring chains are connected at their 
middle point to floats. 

Indicating the Position of Vessels.—A device by Mr. Sleeman is de- 
scribed briefly in the Lond. ‘‘Elec. Eng.,’’ July 20; it is applicable to 
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any vessel which is to be run and directed without any human agency 
on the vessel itself, as for instance, toatorpedo; an electric cable is paid 
out from the vessel as it proceeds; the direction of the vessel, as deter- 
mined by a compass on boaid, is indicated at any moment to the per- 
son at the directing station; this avoids the use of masts or floats which 
are usually attached to torpedoes and are visible to the operator. 

A New Furnace.—In Mr. Girard’s furnace, briefly mentioned in the 
Lond. ‘*Elec. Rev.,’’ July 20, the material to be treated is passed into 
the furnace in the form of a continuous rod which is made one pole of 
the arc, instead of feeding the material in the form of a finely divided 
powder; the temperature can be regulated by adjusting the rate of travel 
of this rod; in this furnace the smelting can take place in an atmosphere 
of any gas at any pressure, while either the material or the arc is made 
to rotate by means of an electromagnetic device. 

Electric Tanning.—The ‘‘Elek. Echo,’’ June 23, abstracts a description 
from a German tanning journal, of the electric plant in Switzerland using 
the Groth system, in which the process is described and data given re- 
garding the installation. 


The Sweet Limit Switch. 


There has long been a demand for an appliance to take the place of 
the never to be depended upon fuse wire. A device of this nature has 
recently been placed npon the market by the Sweet Electric and Manu- 
facturing Company, of Grand Rapids, Mich., which, both electrically and 
mechanically is just as positive as an ampere meter; as the ampere 
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700 amperes capacity, the device will open on lessthan \ of one ampere 
over and above its set capacity, and in the smaller sizes, % to 200 am- 
peres, on less than 1-20 of one ampere. 

This is adapted toall electrical currents, stationary and isolated plants, 
stationary motors and dynamos, for house wiring and also in a special 
pattern for street car motors. 


Marine Generating Plant. 


The illumination of vessels by electricity instead of the smoky oil 
lamp has so rapidly extended that it may be said there is hardly a 
steamship which has a due respect for the place it occupies in Nature’s 
scheme which is not equipped with an-electric lighting plant. This is 
partly due to the example set on land, but mainly to the fact that the 
apparatus to fulfill the requirements of marine service and cope with the 
conditions which obtain on board ship has reached a high degree of 
perfection. We illustrate a small marine generating plant which is de- 
monstrative of this fact and which has only recently been placed on the 
market by the General Electric Company. 

The engine of the combination is of the automatic cut-off type, double 
and vertical, and is rated on a basis of 80 pounds initial steam pressure 
one quarter cut-off. This leaves a liberal reserve capacity above the 
rating given, and the engine can be run under any steam pressure be- 
tween 60 and 100 pounds. All the parts are accurately cut, so that in 
case of necessary repairs in fitting delay is avoided. All bearing sur- 
faces are carefully fitted and flat surfaces scraped to surface plates. The 





LIMIT SWITCH. 


meter indicates the volume of current at the point of distribution, so the 
limit switch, if set tothe number of amperes required, will open the cir- 
cuit of distribution on the predetermined current. The adjustment of 
the machine is controlled inversely as the square of the distance of the 
armatures on the machine to that of the field piece; so that mechanically 
the pull or work the machine has to do to open a circuit is practically 
constant whether on 1 or 500 amperes; any fuither than one ampere has 
less distance to pull the load than 500 amperes. 

They are made for use in all pressures—from \ of one volt to 10,000 
volts, if required. The breaking of the circuit is off of carbons in such 
a manner that when the metal contact is broken the contact is made on 
carbons which are rotating, throwing in a resistance so that before 
breaking the final point of contact the volume is greatly reduced and 
the are broken, leaving no possible chance to carbonize the air, as the 
motion is very rapid. 

The sensitiveness of the machine is in its mechanical and electrical 
construction. It has two coils from which the arms swings above the 
centres and the locking and opening of the machine is attached to a 
fibre suspension directly attached to the armature with a steel roller 
which follows over a steel plate cut in such shape that when the arma- 
ture begins to move the roller in passing over the projected steel plate, 
the force of the suspended arm is increasing rapidly, and the unlocking 
of the lever takes place with this force. As soon as unlatched, the rota- 
ting carbons with their outward pressure, which is given them by springs 
attached, make the opening of the machine positive in every detail, 
so positive and delicate in its adjustment that in the larger sizes, 200 to 


MARINE GENERATING PLANT. 


crank shaft is of hammered Bessemer steel made in one piece, while the 
connecting rod is of forged steel with babbitted boxes. The cross head 
is of a crucible steel casting with babbitted wearing surfaces and the 
main bearings are provided with interchangeable babbitted cast iron 
boxes, and are of extra length. 

The dynamo is well protected with oil guards, and guards are furnished 
for all places where oil is liable to be thrown. The oiling arrangement 
is such that the engine may be run continuously without stop, and the 
bed is so constructed that all the waste oil is collected in one pit, from 
which it may be drawn, strained and again used. The governor is of 
very simple construction, its parts are readily accessible and are always 
in sight. All those parts of the combination subject to wear are made 
of hardened tool steel. 

The variation in speed from extreme light load to the full capacity of 
the dynamo does not exceed four per cent., and full load may be thrown 
on or off with not more than four per cent. increase or decrease in the 
speed. The connection between the engine and dynamo is made 
through a solid flange coupling especially.constructed for a ready and 
easy disconnection of the armature. The armature is of the smooth 
body type and the entire load may be thrown on without shifting the 
brushes and without sparking. The sets are built in tour sizes, 15, 30, 
40, and 50 kw. 

Those combinations, while primarily intended for marine work, are 
also especially adapted for isolated plants in hotels, theatres, office 
buildings, etc., and all the qualities which characterize them will be 
found equally advantageous whether the plant be on land or aboard. 
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Safety Wire Cutter. 


One of the most useful devices, not only to the lineman, but to every 
one who is obliged at any time to handle live wires, is the safety wire 
cutter. While apparently a simple piece of apparatus, the need of a wire 
cutter that would cut with ease, was practically indestructible and had 
perfectly insulated handles, has often been felt. Mr. James Brady, of 
the Brady Manufacturing Company, 83 Washington street, Brooklyn, 
N. Y., has patented and placed upon the market a wire cutter which 
seems to fulfill all these requirements. Its dimensions and form are 
shown in the accompanying illustration. 

This cutter is made of steel drop forgings, and has vulcanized fibre 
handles; the best known material, combining great strength and perfect 





SAFETY WIRE CUTTER. 


insulation. The cutter blades ate drop forged, of the best tool steel. 
All parts are interchangeable, making it always possible to replace 
broken or worn out parts. The cutter blades are so constructed that, as 
they are ground away in sharpening, they can, by the Brady patented 
arrangement, be set around one notch at a time, and this can be repeated 
until the blade is used up, when a new set of blades can be inserted, thus 
making the cutter as good as new. This can be repeated indefinitely, as 
all other parts are practically indestructible. The handles are very 
carefully insulated and live wires and cables can be cut with perfect 
safety. 


The Manufacture of Armature Discs. 


The three accompanying cuts show some improved machinery made 
by the E. W. Bliss Company, 12 Adams street, Brooklyn, N. Y. They 
are largely used in the making of armature discs for electrical machines. 
Fig. 1. represents a No. 95 double pitman press and is used for blanking 
out rings for discs, which is usually done ina combined double die cut- 
ting the inside and outside ring at the same stroke; this leaves a plain 
ring ready for the No. 61 notching machine represented by Fig. 2. 

Sometimes the notches in these discs are punched at the same stroke 
that the centre is cut by, this method making a complete notched ring 
at every stroke of the press. This method, however, calls for fine, 
delicate dies, which are so expensive that 1t is not of general use, it 
being much cheaper to make the plain punched ring and then put it in 
the No. 61 press. 

This press has an accurate dial feed carrying the blank under the 
notching die and cutting from one to six notches at a time, as may be 
desired. The disc is easily placed in position and held by adjustable 





Fic. 1.—PITMAN PRESS. 


clamps. After the notching is done the disc is easily removed. This 
press can also be arranged so that as the last notch is punched it will 
stop itself automatically. It is adjustable to different diameters ranging 
from twelve up to forty-eight inches, all its motions are well designed 


THE ELECTRICAL WORLD. 


159 


for their purpose and all the working parts are accessible and in sight. 
There are a large number of these machines now in practical use and 
giving the best of satisfaction. 

The smaller machine (Fig. 3) is of recent design and is intended for 





Fic. 2.—NOTCHING MACHINE. 


rolling down the burrs sometimes caused by the wear of the dies and 
punches, thus leaving a slight roughness on the blanks punched. After 
such blanks or sections are passed between the rolls they are quite 
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Fic. 3.—ROLLING MACHINE. 


smooth and will lie close to each other and pack tightly when used in 
a dynamo or other machine. This rolling machine has all the needed 
adjustments, etc., that are necessary for the proper performance of its 
work. 


The Ohio Trolley. 


The Ohio trolley, manufactured by the Ohio Brass Company of Mans- 
field, O., is one of the simplest and most effective on the market. It is 





IMPROVED TROLLEY. 


made up of less than a dozen pieces, any of which can be easily dupli- 
cated. The spring isthe regular flat leaf style, such as any manufacturer 
of carriage springs keeps in stock. 

The working parts of the trolley are made of steel and malleable and 
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wrought iron and in consequence are not easily broken and do not get 
out of repair. The base and stand are 3 feet long and 8 inches wide, 
and when the trolley pole is ina horizontal position but 13 inches high. 
The trolley pole can be swung either forward or backward or in a com- 
plete circle, and the pressure against the trolley wire diminishes as the 
pole assumes more nearly a horizontal position. The trolley can be as- 
sembled or dismantled in a few minutes’ time without the aid of tools. 
It is very easy and flexible in action, and will follow the variations of 
the trolley wise quickly and surely. 

In fitting these trolleys out complete, the Ohio Brass Company use the 
special carbonized steel trolley pole. This pole is drawn cold through 
a die and is made of the best Norway iron. It is then carbonized to the 
proper degree to give it sufficient elasticity. It is seamless and endless, 
and formed to a perfect taper. The claim made on this pole is that it is 
lighter, more flexible and stronger than the regular style trolley pole. 
It will not break, and if bent out of shape can be straightened cold 
without injury. , 


A New Gas Engine. 


The accompanying cut shows a gas engine in which the defects inherent 
in other engines have been so far overcome that remarkable results have 
been accomplished by it. It is extremely simple in design, having a 





IMPROVED GAS ENGINE. 


low center of gravity, and all the working parts so arranged as to be 
immediately accessible in case any trouble should occur. It is made in 
sizes from 4 h.p. to 25 h.p. and consumers in the small sizes about 
twenty feet of gas per horse power per hour while in the larger sizes but 
fifteen cubic feet isconsumed. One of the most successful uses to which 
these engines have been put is for isolated electric plants. The accom- 
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INDICATOR CARD. 


panying cut of an indicator card taken from a 15h.p. engine of this 
make shows better than any description to what perfection the engines 
have been brought. 

Starting at the point A the exhaust line coincides with the atmospheric 
line until one-half the return stroke is reached when compression begins, 
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and at point D it has compressed to 46 pounds; ignition then occurs and 
the pressure rises to 138 pounds with only five-eighths of an inch of pis- 
tion movement. ‘The pressure holds for a moment,and then drups through 
the expansion curve F G nearly to the end of the stroke, the exhaust 
valve opening at G when the pressure is but 24 pounds. The cylinder of 
the engine from which this card was taken is eight by ten inches. The 
engine was running at 220 revolutions and an eighty pound spring was 
used in the indicator. 

The engine receives a charge every revolution instead of every second 
revolution as in most gas engines, the clearing of the cylinder of foul 
gases being accomplished in a very simple manner without the use of an 
auxiliary cylinder which is sometimes resorted to. The most striking 
thing about this card is the length of the expansion line. In other 
engines the compression starts at the beginning of the stroke and exhaust 
takes place at a much higher pressure; hence a ca1d would be similar to 
this one except the exhaust line would be at YZ instead of GA, and about 
thirty per cent. advantage from expansion would be lost which in this 
engine is utilized, and a corresponding amount of gas saved. 

The engine is built by the Olin Gas Engine Company, of Buffalo, and 
the New York agents are the Ruggles-Coles Engineering Company, 39 
Cortlandt street. 


“New ”’ King Annunciator. 


The accompanying illustration shows the new form of the well-known 
King annunciator which has just been brought out by the Partrick & 
Carter Company, 125 South Second street, Philadelphia, The bell of 
this annunciator has the same movement as that in the wood box bells 
manufactured by this company. This bell is of the very best mechan- 





NEW KING ANNUNCIATOR. 


ical workmanship, perfect in all its working parts, and thoroughly re- 
liable. The bell is movable so that the different parts may be readily 
examined without taking the annunciator from the wall. At present it 
is made in four sizes only, with oak and walnut cases and glass front. 





Telescopic Iron Armored Insulating Conduit for Underground 
Work. 


The telescopic insulating conduit with an iron armor, which we here- 
with illustrate, is the latest addition to the underground conduit system 
of the Interior Conduit and Insulation Company, 42-44 Broad street, New 
York city. The telescopic arrangement, whereby lengths of plain insu- 





TELESCOPIC IRON ARMORED INSULATING CONDUIT. 


ating conduit are slipped into lengths of the iron armored insulating 
conduit so that the sections break in the centres of the lengths, gives a 
double insulation, and at the same time an iron armor for protection. 
The lengths are coupled together by straight threading the ends, and 
abutting them in the centre of the coupling, thus producing an under- 
ground conduit that is thoroughly waterproof, lasting and possessing the 
highest insulating qualities, so high, in fact, that bare wires can be 
drawn in with the certainty of perfect results. This system is complete 
in details, including junction boxes, etc., and is now in actual use in 
the underground construction of the Johnson-Lundell Electric Railway at 
East Sixty-ninth street and First avenue, New York. 
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Sinancial Intelligence. 


THE ELECTRICAL STOCK MARKET 


NEw YorK, August 11, 1894, 
THE ELECTRICAL STOCK MARKET, while evincing no special features, 
is appreciating with the tone of the market in general. Statements of earnings 
for the last few months compare favorably with those of 1893, and there are 
good prospects ahead for most of the companies. 


GENERAL ELECTRIC seems to be again on the upward move. The burning 
of Siemens & Halske Electric Company’s works at Chicago has been one of the 
features to boost the stock. This company is one of the General Electric Com- 
pany’s chief rivals, and the destruction of the Chicago plant has checked a 
powerful competitor. But it is doubtful if Siemens & Halske people will stop 
manufacturing for any length of time, as they are now looking for shops capable 
of continuing the work on their contracts, and have already secured machinery 
to manufacture light apparatus. One of the other reasons that gave General 
Electric a rise is the continued statements of increasing business. President 
Coffin says the company did about 40 per cent. of its last year’s business in the 
first six months of 1894. These increasirg business stories, the general bull 
feeling in the market, and the burning of the Siemens & Halske plant have 
been favorable to the stock. An instance is reported of a seller who received 
36% for his stock, when he had been prepared to sell at 36%. The stock closed 
for the week at 38Y. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, of New York, in its 
July statement of comparative earnings shows an increase of $5,773 in the gross 
and $6,230 in the net over those of last year. The earnings for the first seven 
months of this year were: Gross, $774,402.68; net, $415,372.50. Thisis an in- 
crease of $83,673.20 in the gross and $99,572.35 in the net earnings over those ot 
1893. It was announced during the week that the company would establish a 
storage battery plant on Eighth street near Fourth avenue, and that the Electric 
Storage Battery Company, of Philadelphia, would supply the batteries. This is 
but partially correct. The company has under consideration the establishment 
of a storage battery plant at this location, but the Illuminating people have not 
yet made a contract with any company to furnish the batteries. As there is not 
a heavy demand for electric service in this section of the city, the plan of using 
accumulators instead of dynamos is considered, in order to economize in operating 
expenses. The first cost of a storage battery plant is said to nearly equal that 
of a dynamo plant of the same capacity, but if the company uses the accumu- 
lators, they will be charged from the unused day circuits of the big stations. 
As these stations can furnish service in their respective districts way ahead of 
all present demands, a storage battery plant is thought to be an expedient 
method of electric lighting a small section of the city. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, of Brooklyn, reports 
for July: Gross earnings, $27,139; increase, $8,882; net earnings, $8,057; in- 
crease, $3,976. With the other sources of income, less the interest on bonds, 
there is left $6,597 for dividends, which is an increase of $3,591 over last year. 


WESTERN UNION TELEGRAPH has sold well during the week and made 
an advance of 3% points. There seems to be a growing opinion in Wall street 
that the Vigilant-Britannia yacht races are paving the way to the listing of 
Western Union on the London Stock Exchange. Whether prices went up on 
this supposition or not is a question, but the stock is now pretty strong. 

BELL TELEPHONE has had another week of slight advances, and has 
climbed to the 200 notch again. Representative R. A. Childs, of Illinois, has 
presented in the National Housea petition signed by ex-Solicitor General 
Charles H. Aldrich, of Chicago, Ill., against pending bills designed to lengthen 
the lives of Bell Telephone patents, which from lawful causes are about to ex- 
pire. The petition has had no effect on the stock as yet, however. 

WESTINGHOUSE ELECTRIC holds firm, aud the company is getting a good 
slice of the electric business, Better progress is being made at the new works 
at Brinton, Pa., than the company expected, and it is now thought that the 
end of the year will see the Westinghouse Electric & Manufacturing Company 
entirely established in its new works. 

THE ERIE TELEPHONE has declared a quarterly dividend of 1 per cent., 
payable August 20. Books close August 1. 
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Par Bid. Asked. 
ee SE se en a es Sa oe he Sa eee ee 50 10 30 
Clevelane General Mreetric . . wc eee e ee 100 80 90 
ee ee eee 10 3 4 
Toast River mremeree wae CO... was the Cl ee 100 -- 50 
*Edison Electric Ill, New York........ oat 100 9734 9834 
ee ae Ee NT oe ola Ss a ggly sng 100 101 103 
"= a “ REPS <A 100 117 120 
" - we ti‘“‘C 100 135 145 
po e a EES teas 9 Ge aa ae 100 122 124 
Edison Electric Light of Hurope...........-. 100 1 3 
Sen NG EI cn oo ok 5 ts 0 oe 8 6 oe 8s 100 10 15 
Electric Construction & Supply Co., com. ....... 15 7% 10 
i) ry os “" Ne ta. las es 15 1% 10 
iE ok se ss\0 0 ek ¢ ey eee #8 100 1 2 
Cen as Sie oc be Cas ane @ © te 100 3814 384 
Interior CoeeenTEOR. OO, . 5 oc ccc os ie + es 100 45 55 
Mount Dideree Meee ies cee i ee ee ee 100 25 50 
Westinghouse Consolidated, com............. 50 35 36 
as . Mn a a ata ala ss 50 5044 51% 
BONDS 
Widieoen Wiheetete Ti. Ww Yorm ss... wt tt tt 1,000 106% 107 
Edison Kiectric Light of Europe............. 194 75 85 
General Miectrie Con. Gem SO... tt tte 1,000 864 8644 
TELEGRAPH AND TELEPHONE. 
ADI TOO ge i et 100 19934 200 
American District Telewraph.......2.ccee0- 100 —_ 45 
American ee PE A ee ae 100 89% 90 
Central & South American Telegraph. ........ 100 105 110 
Ce 0 og oe cis cate ec e686 100 120 145 
GOR ee. ON. an 6c ci e ce ee 0 mine 100 100 102 
OP  CUIEEEIN g's oo 0: 2 0 6 0 OMS oes oe @ 100 190 200 
* Western Union Telegraph. .........+.+:.-. 100 8814 88 6 
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NEW INCORPORATIONS. 


THE CHICAGO HARRISON TELEPHONE COMPANY, Chicago, Il., capital 
stock $4,000,000, has been incorporated by T. Whitney, M. A. Rose and C. R. H. 
Hughes. 


THE BELDING ELECTRIC MAIL BOX COMPANY, Chicago, I11., capital 
stock $100,000, has been incorporated by E. C. T. Belding, T. W. Saunders and 
Cc. Stuart Beattie. 

THE CHEVY CHASE & KENSINGTON RAILROAD COMPANY, Chevy 
Chase, Md., has been organized to build an electric railway. O. R. Harr, presi- 
dent; A. Ray, vice-president; W. H. Walker, secretary. 

THE STANDARD TELEGRAPH AND TELEPHONE COMPANY, Cleveland, 
O., capital stock $50,000, has been incorporated by F. Rockfeller, T. B. Squires 
and others to construct a magnetic telegraph and telephone line. 

THE ROBERTSON INSULATED CONDUIT ELECTRIC COMPANY, Chicago, 
Ill., capital stock $1,000,000, has been incorporated by J. L. Murphy, S. H. 
Gracey, H. B. McMillan, B. W. Sherman, W. Osgood and C. A. Dye. 

THE ROBERTSON INSULATED CONDUIT ELECTRIC COMPANY, Chicago, 
Ill., capital stock $1,000,000. Incorporators: J. Luttrell Murphy, Smith H. 
Bracey, Hamilton B. McMillan, Bernis W. Sherman, William Osgood and Charles 
A. Dye. 

THE POTTSVILLE TRACTION COMPANY, Pottsville, Pa., capital stock 
$200,000, has been formed to build and operate a street railway. J. L. Kaufman, 
New Cumberland; L. S. Sadler and W. F. Sadler, Jr., Carlisle, Pa., are the 
promoters. 5 

THE RANDALLSTOWN, HARRISONVILLE & GRANITE ROAD TRANSIT 
COMPANY, Pikesville, Md., has been organized to build an electric road from 
Pikesville to Randallstown, and employing a system invented by C. H. Barrow, 
which employs but one rail. 

THE EUREKA ELECTRIC COMPANY, San Francisco, Cal., capital stock 
$100,000, has been formed to manufacture electrical apparatus. The promoters 
are H. A. Smith, J. H. Lawrence, M. S. Lawrence, Alameda; Arthur Hough and 
E. A. Hough, Oakland, Cal. 


Special Corres 


espondence. 
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MR. H. B. COHO, of H. B. Coho & Co., has recovered from his attack of 
typhoid fever and is once again at work. 

MR. CHAS. W. SEITZ, New York State traveling salesman for Charles A. 
Schieren & Co., of New York, reports business comparatively good. 

MR. HENRY MULLER, 'JR., one of the pioneers in the carbon manufacturing 
business, and founder of the New York Carbon Works, has resigned his positon 
of secretary and treasurer of that company. 

PROF. ALEXANDER M'FARLANE, of the University of Texas, was a recent 
caller at The Electrical World's offices. He is attending the annual meeting of 
the American Association for the Advancement of Science. 

MR. G. WILFRED PEARCE, the affable superintendent of the New Jersey 
Lamp and Bronze Works, of New Brunswick, N. J., paid his respects to The 
Electrical World last week. Mr. Pearce is a delegate to the State convention at 
Saratoga, and is an energetic and promising politician. 

MR. W. H. STEVENSON, president of the Hoggson Electric Date and Time 
Stamp Company, of St. Louis, Mo., was in the city last week. Mr. Stevenson 
reports general business very good in St. Louis, perceptibly little affected by 


the general depression existing thoughout the country. He is also much pleased 
with the sales of his stamp made by Mr. Auerbacher, general Eastern agent. 


MR. W. J. MORRISON, the popular New York State agent of the Fort Wayne 
Electric Company, made a flying trip to the city last week, accompanied by A. 
H. Gluck, of Niagara Falls, N. Y., and were callers at The Electrical World’s 
offices, Mr. Morrison reports having closed some nice orders recently. It is 
safe to say if there is any business in this State Mr. Morrison will have his 
share of it. 

MR. H. BB. OAKMAN, general Eastern agent of the Wenstrom Electric Com- 
pany, Electrical Exchange, New York city, New York, reports having closed 
recently the following contracts: L. E. Weil & Co., Buffalo, 200-light dynamo; 
Macon Knitting Company, Macon, Ga., 600-light dynamo; Gold Bluff Mining 
Company, Downeyville, Cal.; 125-h.p. generator; 35-h.p. electric hoist; 5-h.p. 
electric pump; 2-h. p. electric blower. 





NEW ENGLAND NOTES. 


Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., August 11, 1894. 


LIEUT. S. DANA GREENE, it is rumored, will soon be announced as the 
general manager of the General Electric Company. 

MR. J. M. ORFORD, assistant general manager of the Boston Electric Light 
Company, has just returned from a brief European tripand gives every evi- 
dence of healthful benefits therefrom. Mr. Orford is a tremendous worker, and 
needed very much the short rest he has taken. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 


MR. M. E. BAIRD, of the Eddy Electric Manufacturing Company, Windsor, 
Conn., was a recent Boston visitor, favoring this office with acall. Of the 
many capable representatives of the electrical industry, none are more popular 
than Mr. Baird. He probably covers more territory ina year than any other 
representative, and always accomplishes good business results for his company. 

THE CONVENTION of the Association of Edison Illuminating Companies, to 
be held here next week, it is said will be the most interesting of all previous 
meetings. Certainly Mr. C. L. Edgar, of the Edison companies of Boston, is 
exerting himself to his utmost to provide nicely for the social side of the con- 
vention, and we venture the assertion that members of the association and their 
ladies in attendance will not soon forget Mr. Edgar or the many opportunities 
of social pleasure that Boston affords to visitors, 








162 THE ELECTRICAL WORLD. 


THE ELECTRIC HEAT ALARM COMPANY, of Boston, has just received a 
second and very flattering order from the Pullman company, Chicago, after 
several months’ test of its former order. The business of this company is 
rapidly increasing, its apparatus is constantly being improved, and those capa- 
ble of judging predict for it great prosperity in its particular field. General 
Manager Palmer is never idle, and it looks now as if his extraordinary energy, 
patience and confidence in his system is going to win excellent business results. 

MR. J. P. McQUAIDE, secretary and treasurer of the National Conduit Manu- 
facturing Company, of New York, has been in Boston quite frequently recently, 
and it is safe to assume that he is scoring good business points for his com- 
pany. Over seven years ago the conduit manufactured by his company was 
adopted by the New England Telephone Company, of Boston, and has given 
perfect satisfaction as against all competitors, which is a strong card for it 
with other companies in Boston, who will be required now by legislation to 
place their wires underground. 

COMMISSIONER MURPHY, of Boston, has unmistakably expressed himself 
on the subject of burying wires underground in that city, and according to his 
interpretation of the statute, no company 1s exempt from the provisions of the 
law. A conference has been held this week between the Commissioner and 
company representatives at the office of the wire department. In defining his 
policy, Commissioner Murphy said that he had no desire to proceed arbitrarily, 
and was willing to help the companies in every possible manner, but he gave 
them to understand that he would brook no delay, especially if he construed 
the delay to be an attempt to circumvent the law. He was compelled to work 
expeditiously, as the time for work this year is very limited. 

THE WHITNEY ELECTRICAL INSTRUMENT COMPANY, of Penacook, 
N. H., and Sherbrooke, P. Q., Canada, reports business as excellent just now. 
Dr. A. H. Hoyt, electrician and general manager of the company, was seen 
recently at the Penacook factory—which, by the way, is a little gem—and spoke 
with confidence and enthusiasm as to the future of the company. Dr. Hoyt will 
soon introduce to the trade his latest invention, which was designed for alter- 
nating current work. By actual tests it has been demonstrated that this new 
instrument can be used on both alternating and direct current. Itis built in 
such a way as to utilize the forces of repulsion and attraction for its operation. 
Its construction is unique, and it is giving some remarkable tests. The first 
instrument built (a voltmeter) was put in circuit with an alternating current 
dynamo having a period of 266. This was gradually reduced to 50 cycles with- 
out any perceptible change in its readings, It was then put on a direct current 
circuit, and the readings were correct to within 1-10 of 1 per cent. The instru- 
ment when ready for the market will be built with a scale 12 inches in length, 
with reading sufficiently wide apart to enable a person to see it from any part 
of a large station. Dr. Hoyt is one of the most pleasant of gentlemen, com- 
bines with his inventive genius first-class business ability, and it is confidently 
predicted that a good and _ piofitable business will result to the company under 
his capable management. 

MR. E. I. GARFIELD, late secretary of the General Electric Company and 
secretary of the Thomson-Houston Electric Company almost from its organiza- 
tion, and one of its most energetic and faithful officials, is now the New Eng- 
land manager of the Fort Wayne Electric corporation, with headquarters at 17 
Federal street, Boston. The office ison the ground floor and is sufficiently 
spacious for a creditable display of the apparatus of the Fort Wayne corpora- 
tion and the general transaction of business. The Fort Wayne corporation is 
certainly to be congratulated over having secured the valuable services of Mr. 
Garfield. He carries with him into his new position the friendship and best 
wishes of all who have the pleasure of a personal acquaintance with him, which, 
because of the prominent position he has held in the electrical field with 
the Thomson-Houston Companies and General Electric for over 12 years, 
means almost everybody in it. His acquaintance with central .station 
managers and officials is widespread, and there are none, in New England par- 
ticularly, to whom he is not personally known and highly esteemed. He was 
always the friend of central station managers, and at the same time did a large 
and profitable business with them always. It is already to be heard that if you 
want to meet any New England central station official, go to Mr. Garfield’s 
office. He should certainly feel greatly gratified over the personal calls he is 
daily receiving and the personal letters his mail daily brings to him. Mr. Gar- 
field is just in the prime of life, full of vigor, and a continuation of his past 
brilliant business career and successes is confidently predicted by his many 
friends. 


Vews of the Week. © 


TELEGRAPH AND TELEPHONE. 


GAITHERSBURG, MD.—The Montgomery County Telephone Company is to 
extend its line to Rockville, five miles distant. 

BROOKHAVEN, MASS.—A company has been organized to construct and 
operate a telephone line to Fair River and Monticello. 

CHICAGO, ILL.—George Filbert, of Womelsdorf, Pa., has been elected presi- 
dent of the new Groff Telephone Company, which has its main office in the 
Borden Building. W. B. Brissel is vice-president and William Filbert secretary. 


ELEcTrRIc LIGHT AND POWER. 


SOUTH HAVEN, MICH., is to have electric lights. 

WACO, TEX,—Bids for the electric light plant will be received until October 3, 

ROCHESTER, MINN.—The town of Rochester is to enlarge its electric light 
plant. 

HELENA, ARK.—The Helena Gas Company is putting in an electric light 
plant. 

BETHANY, MO., has just let a contract for an electric light plant and water 
works. 

UTICA, N. Y¥.—The Council has the subject of electric subways under 
consideration. 

TERRELL. TEX.—The Texas Midland Railroad Company is putting in an 
electric light plant. 
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HAGERSTOWN, MD.—Address the mayor regarding an electric fire alarm 
system to be put in. 

GREEN LAKE, WIS.—The people of Green Lake are talking of putting in an 
electric light plant. 

NAPOLEON, O.—The Fort Wayne Electric Company has’ been awarded the 
contract to light Napoleon. 

COLUMBIA, O.—An election will be held to vote on the question of issuing 
$30,000 in bonds for electric light. 

CENTERVILLE, MICH.=—The Common Council of Centreville has decided to 
light the streets of the city with electricity. 

LISBON, IA.—The village of Lisbon has voted to issue $13,000 in bonds for the 
erection of a water and electric light plant. 

WINCHESTER, TENN.—Bracey Brothers and McNeir Company, of Chicago, 
have been awarded the contract to construct an electric light plant. 


NILES, MICH.—The city of Niles has purchased the plant of the private com- 
pany and will try municipal lighting. The price paid was $37,500. 

WELLS, MINN.—The town of Wells has decided to issue bonds to the amount 
of $2u,000 for the erection of an electric light plant and water works. 


THE ELEcTRIC RAILWAY. 


ASBURY Park, N. J.—A trolley road trom Asbury Park to Branchport is 
projected. 

KEY WEST, FLA.—John J. Philbrick and others have been given a franchise 
to construct an electric railroad. 

GREENVILLE, TEX.—Address the mayor concerning a franchise for an 
electrical railroad just granted by the city. 

DAYTON, O.—The Oakwood & Dayton View Street Railway Company will 
change its power to electricity on three lines. 

DANSVILLE, N. Y.—An electric street railway in Dansville to the Lacka- 
wanna road is again talked of with the probability that it is to be built. 


NORRISTOWN, PA.—The Norristown & Conshocken trolley line will be ex- 
tended from a point on the Plymouth pike, about five miles from Ambler. 

SYRACUSE, N. Y.—Engineers are setting the stakes for the line of street 
railway which the Syracuse Street Railroad Company is to build to Solvay. 


COLUMBUS, GA.—The Columbus Railroad Company will shortly change its 
motive power to electricity. It is now operating a steam dummy and a horse 
car line. 

NEW BRUNSWICK, N. J.—The projectors of the New York & Philadelphia 
Traction Company are now trying to get the necessary legal permission to build 
their road from Raritan to this city. 

LITTLESTOWN, PA.—A committee from Littlestown were in town to see Presi- 
dent Hoffer, of the Electric Railway Company, with reference to building an ex- 
tension to Littlestown and Westminster. 

PHILIPSBURG, PA.—Work has been commenced on the electric railway des- 
tined to connect Philipsburg with Oscela, Houtzdale, Morrisdale, Monsom and 
other surrounding towns and mining villages. 

PORT BYRON, N. Y.—Parties interested in tke building of an electric rail- 
road from Skaneateles, through Auburn to Port Byron, have been in Port Byron 
this week and report the prospects very favorable for the construction of the 
road. 

DOYLESTOWN, PA.—The Bucks County Railway Company is to construct an 
electric line from Newtown to Doylestown. The capital stock is $100,000. Mar- 
shall S$. Lynch, S. A. Hamilton and Robert C. Fulton, of Philadelphia, Pa., are 
interested. 

TORONTO, CAN.—The Toronto Railway Company has purchased 250 feet front- 
age in Roncesvalles avenue, by a depth of 250 feet, and a large power house will 
be erected, from which the Mimico and the Weston electric car system will be 
worked. Car sheds will also be erected. 

BUFFALO, N. Y.—The Council has declared the franchise given to the Lock 
City Electric Company void, on the ground that no work on it had been done 
for many months, and that the company had violated practically all its agree- 
ments with the city. 

PATERSON, N. J.—A new company, with a capital of $10,000,000, has been 
incorporated at Trenton. It will establish electric railways from Paterson to 
Camden, via Trenton. The ultimate intention is to build an electric road 
from New York to the city of Philadelphia. 

WAUKESHA, WIS.—It is reported that effort is being made to raise necessary 
funds to build an electric road from Waukesha to Pewaukee and thence skirt 
the lake region and end at Oconomowoc. Most of the right of way has been 
secured and it is hoped to begin the construction this Fall. 


CALDWELL, N. J.—The Common Council of this place has decided to grant 
the North Jersey Street Railway Company a franchise to operate an electric 
line here, which is to run through Bloomfield avenue to Vernon, Montclair, 
Bloomfield aud Newark, providing franchises can also be obtained in those 


places. 


PERSONAL NOTES. 


MR. W. S. ANDREWS, general manager of the Edison Illuminating Com. 
pany, of Lancaster, Pa., has tendered his resignation to accept a position with the 
General Electric Company at Schenectady. Mr. Andrews entered the electrical 
field in 1879 in the employ of Thos, A. Edison, and has since then held numer- 
ous positions of responsibility with the Edison and other companies. 


MR. WILLIAM F. CULLEN, of the E. P. Gleason Manufacturing Company, 
and well known to the electric light and fixture trade, died on August 9, at the 
age of 30. He first secured employment with the E. P. Gleason Manufacturing 
Company as errand boy twenty years ago. He was then made a salesman in 
the store and afterwards devoted his time to city trade with gas fixture houses. 
He showed particular aptitude in acquiring a thorough knowledge of the 
electric light business, and kept pace with the advances in this department. He 
always studied the wishes of his customers, and had a due regard for the inter- 
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ests of his employers. The advances made by the company in the electrical 
department are largely due to his energy and the interest taken by him in the 
success of the business. Mr. Cullen was unmarried and resided with his mother 
and sisters and one brother in the home provided for them by him at 258 East 
Seventh street, New York city. 


THE FALKENAU ENGINEERING COMPANY, LTD., 1s the name of a new 
company which has recently been organized for the purpose of conducting a 
general businesss as mechanical and electrical engineers. Messrs. Arthur 
Falkenau, Edwin R. Keller, Clayton W. Pike and Elmer G. Willyoung con- 
stitute the company, and the prominence of these gentlemen in the electrical 
and mechanical fields, and their wide experience in engineering matters, 
promise well for the success of the company. Mr. A. Falkenau was born in 
New York city in 1856. His early education was obtained in the public schools 
of that city and inthe College of the City of New York. After finishing the 
Freshman year at this institution, however, he left college and entered the 
shops of the Delamater Iron Works, where he served a regular machinist’s 
apprenticeship, keeping up his studies, however, by attending the evening 
classes at the Cooper Institute. In the fall of °75 he entered the course in 
mechanical engineering at Cornell Uni- 
versity,where he graduated in ’78 as one 
of the honor men. After a short post 
graduate course in physics and chemis- 
try, he entered practical life again asa 
draughtsman for the Brooklyn Elevated 
Railroad, at the same time teaching ma- 
thematics at the Workingman’s Lyceum, 
and during the next two years enlarged 
his experience by holding positions as 
draughtsman for Wilson Bros. & Co., 
Wm. Sellers & Co.and I. P. Morris & Co., 
being especially called to the latter place 
to assist ‘in the designing of Mr. E. D. 
Levitt's 5,200-h. p. hoisting engine for 
the Calumet and Hecla mines. In 1880, 
when the great discoveries of silver at 
Leadville,Col.attracted general attention 
Mr.Falkenau was persuaded to go tothis 
mining camp, and he there opened an 
engineering office and became consulting 
engineer for a number of mining and 
smelting companies. Being urged by 
the managers of a mining and smelting 
company to establish a shop, he built a foundry and machine works, which soon 
became the largest in the region. He is still the proprietor of these, but over- 
work at this high altitude brought on illness, which necessitated his permanent 
return to the East. For two years he was assistant engineer of the Dickson 
Manufacturing Company, of Scranton, Pa., during which time he made an 
extended trip through Mexico. In 1888 Mr. Falkenau established a machine 
shop at Eleventh and Ridge avenue, Philadelphia. This is equipped with the 
most modern machinery tools and intended for the construction of special 
machinery of all kinds. During the last year he built all of the machinery and 
conduits for the first United States pneumatic postal system, which attracted 
considerable attention. While in Leadville Mr. Falkenau established a Working- 
man’s Lyceum and contributed to the columns of several well-known technical 
journals. He is a member of the American Society of Mechanical Enginecrs 
and of the Engineers’ Club, of Philadelphia, of which he is vice-president and 
one of the most active contributors. He is also a member of the Manufacturers’ 
Club, of Philadelphia. Mr. Edwin R. Keller, the youngest son of Dr. William 
Keller, of Philadelphia, was born in Darmstadt, Germany, in 1869, his father 
being engaged at that time as director of the military hospital at Hesse- 
Darmstadt during the Franco-Prussian 
War. Mr. Keller received his early 
education in the public schools of Phila- 
delphia, and in 1884 entered the Uni- 
versity of Pennsylvania, choosing the 
course in mechanical engineering. He 
received the degree of B. S. in 1888 and 
that of M. E. in 1889, upon the pre- 
senjation of a thesis, the result of an ex- 
perimental and mathematical study of, 
the Otto gas engine. This work, carried 
on in conjunction with Edgar Kidwell 
now professor of mechanical engineering 
at the Michiga Minning School, was 
deemed of sufficient value by the college 
authorities to warrant publication in 
the Journal of the Franklin Institute. 
Mr. Keller was for two years engaged 
as instructor in mechanical engineering 
in the University of Pennsylvania, and 
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spent one year in Hanover, Ger- 

many, as a student at the Technische ie 
: : : E. R. KE oR. 

Hochschule, studying electrical engi- 


neering under Prof. W. Kohlrausch and 

devoting some time also to the higher mathematics. He has also been engaged 
in practical engineering and machinists’ work at Roach’s shipyard, the Cambria 
Iron Works and Wm. Wharton, Jr. & Co.’s Inthe spring of 1893 he went to 
Chicago to represent at the World’s Fair ‘‘Industries and Iron’’ (London), to 
which he had for several years been a contributor. Mr. Keller has also done 
some literary work. ‘‘Engineering Mechanics’’ contains two translations from 
his pen—Radinger on ‘‘High Speed Steam Engines,’’ and Von Ihering on 
‘‘Blowers and Blowing Machinery.’’ Besides these he has written a number of 
shorter articles, including ‘‘Discussion on the Strength of Plate Glass,’* ‘‘The 
United States Government Timber Tests,’’ notes on ‘‘Mechanical Drawing" (for 
the students of the University of Pennsylvania), and ‘‘The Calculation of Joint 
Resistances.'’ He is a member of the American Institute of Electrical Engi- 
neers and of the Engineers’ Club, of Philadelphia. Mr. Clayton W. Pike was 
born in Freyeburg, Me., in 186. After graduating from the Fryeburg Academye 
in 1885, he entered the Freshman class at the Massachusetts Institute of 
Technology, choosing the course in electrical engineering, and was graduated 
in June, 1889, having presented to the faculty of the Department of Electrical 
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Engineering a thesis embodying the results of an experimental study of the 
Thomson-Houston incandescent machine. During the summer of the same 
year Mr. Pike was engaged in perfecting an electrical igniter for the Brayton 
petroleum engine, and 1m the autumn he assumed complete charge of the elec- 
trical department of the Merrimack Manufacturing Company, at Lowell, Mass., 
the largest cotton manufacturing plant in Lowell, and one which employs a 
wide variety of electrical appliances. Besides the electric arc and incandescent 
light and the power work, the plant includes a complete telephone system, 
watchman's clock, fire alarm, electroplating plant and an enormous battery of 
primary cells operating the time service for all the mills in Lowell. During his 
stay the plant was remodeled and its capacity increased about one-third. In the 
fall of 1890 Mr. Pike accepted a call to take charge of the instruction in electrical 
engineering at the University of Pennsylvania. He remained there two years, 
and during this time was a prominent member of the Franklin Institute, acting 
on the library committee and on the electrical sub-committee of science and 
arts. In 1891 he visited the Frankfort Electrical Exposition for the purpose of 
increasing his knowledge of foreign apparatus. Inthe summer of 1892 Mr. Pike 
was offered professorships in electrical engineering in two of the Western 
universities, but, feeling that he was not 
yet ready to decide to make teaching 
his life work, he entered the employ 
of Queen & Co., Philadelphia, in their 
electrical department. It was decided 
early in the year to make extensive 
exhibits at the World’s Fair, and Mr. 
Pike was selected to take charge of all of 
these—seven in number. Since his con- 
nection with the University of Pennsyl- 
vania, Mr. Pike has been called upon 
to act as consulting engineer, and also 
several articles on electrical matters have 
appeared in print: ‘‘A New Storage 
Battery Plate.’’ ‘‘ The Munich or Con- 
stant Shunt Method of Measuring Direct 
Current,’’ ‘* Notes on the Theory of Elec- 
tric Wiring,’’ ‘‘ Notes on the Theory of 
Alternating Currents,’’ '' Effects of Ex_ 
ternal Magnetizing Ferces on the Read- 
ing of Weston Instruments,’’ etc. Mr. 
Pike isa member of the American Insti- 
tute of Electrical Engineers and the 
Franklin Institute, of the electrical sec- 
tion of which he is also vice-president. Mr. Elmer G. Willyoung was born June 
24 at Buffalo, N. Y. When he was 12 years of age his parents moved to Detroit. 
Mich., where he obtained his collegiate preparation in the Detroit High School. 
He entered the University of Michigan in 1885 as a candidate for the civil 
engineering degree, but soon changed over to the general science course. In 
1886 Prof. H. S. Carhart was called to the chair of physics at Ann Arbor, and Mr. 
Willyoung was appointed his assistant, a position he held until graduation. In 
1888 he graduated with the degree of B. S., and immediately entered the 
employ of Queen & Co., of Philadelphia. The first year of his connection with 
that firm was spent in visiting the various colleges and universities in the 
United States, in order to become thoroughly acquainted with their needs and 
to secure the views of scientific investigators as to the best line upon which 
instruments should be built. The following year Mr. Willyoung located perma- 
nently at the Chestnut street store of Queen & Co., and undertook the construc- 
tion of a complete line of electrical measuring instruments, which, previous to 
that time, had, with few exceptions, been imported from abroad. The testing 
and adjusting of instruments was at first done by the Mather Electric 
Company, under the supervision of Prof. Anthony, but the business grew so 
rapidly that in the fall of 1891 Queen & 
Co. decided to establish a laboratory of 
their own, and a large and complete 
building was erected at Ardmore, nine 
miles from Philadelphia. The develop- 
ment of the instrument business of this 
company under Mr. Willyoung's direc- 
tion is too well known to need further 
mention here. Mr. Willyoung’s name 
is familiar in the Patent Office, he 
having taken out patents on improve- 
ments in galvanometer construction, 
electrometers, electro-dynamometers, 
rheostats, testing sets, etc. He has also 
devoted special attention to exact re- 
sistance measurements, having devised 
several types of electrical comparators 
upon the Carey-Foster system. On this 
a joint award was given to him and Prof, 
Carhart by the World’s Fair jury. 
The Acme meters recently brought out 
by Queen & Co. are the result of Mr 

Willyoung’s study of the hot wire prin- 
ciple. Mr. Willyoung has contributed to 
the electrical and scientific press to a considerable extent, and now has a two- 
volume work on the subject of ‘‘Electrical Instruments and Measurements’’ in 
the press of D. Van Nostrand & Co, He is a member of the American Institute 
of Electrical Engineers, president of the electrical section of the Franklin 
Institute, and a member of the Engineers’ Club, of Philadelphia. 





Cc. W. 





E. G. WILLYOUNG. 


MISCELLANEOUS NOTEs. 


‘‘ABRODYNAMICS" is the title of an article by Mr. S. D. Mott, in a recent 
issue of the Scientific American Supplement, in which the author presents an 
interesting analysis of the functions of a bird's wing during flight, and its 
mechanical imitation, with numerous illustrations. 

THE NEW YORK EVENING POST recently contained a letter from Mr. M. 
J. Francisco, president of the National Electric Light Association, entitled 
‘‘Some of Prof, Ely’s Facts,’ in which Mr. Francisco called Prof. Ely to task 
for various statements made in his text book, entitled *‘Outline of EKconomics."’ 








164 THE ELECTRICAL WORLD. 


FAREWELL TO MR. KAPP.—A farewell dinner was recently given at the 
Whitehall Club, London, to Mr. Gisbert Kapp on the occasion of his departure 
for Berlin. Mr. W. H. Preece was the genial toast-master, and speeches or 
remarks were made by Messrs. Kapp. Preece, J. Swinburne, W. M. Mordey, F. 
H. Webb, H. Edmunds, Prof. W. E. Ayrton, Prof. A. B. W. Kennedy, Prof. S. 
P. Thompson and others. Mr. Kapp was presented with a handome gold watch 
and a silver salver, and an album for Mrs. Kapp. 


INVENTIONS AND PATENTS.—Mr. Geo. G. Turri, in an article on this 
subject in a recent issue of the Melbourne (Australia) Herald, states that 
piracy (meaning that ‘“‘importers or first introducers’’ can obtain a patent if 
their application is made before that of the real inventor) is legalized in Great 
Britain, Cape Colony, Ceylon, South Australia, Tasmania, Russia, Spain, Turkey, 
Denmark, Colombia, Ecuador, Bolivia; while in Canada, New South Wales, 
Victoria, Western Australia, India, Fiji, Queensland, United States, Austria, 
Belgium, Portugal, Germany, France, Switzerland, Norway. Sweden, Italy, 
Finland, Brazil, Chili, Argentine, Uruguay, Liberia, Venezuela, Guatemala and 
Mexico, only the inventor or his assignee can obtain a patent. 
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THE FIBRE COMPANIES, it is reported, have reached an agreement to 
establish a uniform system of prices. A slight increase in prices is expected. 

MESSRS. COHO & CO. have closed a contract for a 650-light Mather generator 
for the Hotel Minot, One Hundred and Twenty-fifth street and Eighth avenue, 
New York city. 

PORTLAND, ME.—The Belknap Motor Company has recently added to its 
factory, increasing its floor space 7,000 feet and providing a convenient tool room 
and pattern shop. 

J. JONES & SON report fitting up of the yacht Lorna, owned by Mr. W. L. 
Stow, a Wall street broker, which lately was in collision on the Sound and 
sunk, with a 19-light plant and search light and a storage battery system. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn., is furnishing 
the iron roof for the new boiler and dynamo room for the Larchmont Electric 
Company, at Mamaroneck, N. Y., and also of the Geo. W. Helme Company, at 
Helmetta, N. J.. for the new roasting house. 

THE ELECTRIC APPLIANCE COMPANY. of Chicago, is meeting with 
marked success in the introduction of the Arnold magneto telephone, for which 
it is the general selling agent. The loud speaking and clear articulating quali- 
ties of the instrument especially recommend it. 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY 
reports that during the past month its orders exceeded in number that of any 
other month in the history of the concern. June shipments exceeded $560,000, 
and July orders were largely in excess of that amount. 

THE HARRISON INTERNATIONAL TELEPHONE CONSTRUCTION COM- 

PANY, Chamber of Commerce Building, Chicago, has issued a leaflet entitled 
‘*‘What Our Decatur Patrons Say,’’ being a collection of testimonials from its 
subscribers in Decatur, IIl., as to the efficiency of the Harrison telephones in- 
staled there. : 
' THE NEWTON ELECTRIC COMPANY, 39-41 Cortlandt street, New York city, 
manufacturer of electrical specialties, has issued an attractive catalogue, de- 
scribing some of the more recent and important of the devices which 1t handles, 
including standard and cord sockets, cord pendants, fixture arm switches, shade 
holders, cut-outs,.bell indicators, etc. 

THE PERU ELECTRIC MANUFACTURING COMPANY, Peru, Ind., has re- 
cently issued a neat catalogue containing illustrations and descriptions of the 
various apparatus which it manufactures, including Laclede and Hercules car- 


bon batteries, cutouts of all sorts, fuse blocks, switches, lamp sockets, binding 
posts, insulator knobs, cleats, etc., etc. 


STANLEY G. FLAGG & CO., North Nineteenth street and Pennsylvania 
avenue, Philadelphia, Pa., have issued a little circular price list of their new mal- 
leable iron mica-insulation joints for combination gas and electric fixtures. 
This device has been approved by the Underwriters’ International Electrical 
Association, and is meeting with much favor. 

THE AUTOMATIC ELECTRICAL SPECIALTY COMPANY, 136 Liberty street, 
New York City has recently acquired the selling agency for the Porter standard 
motors, which are the well known types made for battery and incandescent cir- 
cuits, The company is also selling agents for the Hammer dry cells, which are 
made in all sizes. The 6x2%’ cylindrical cell shows 12 amperes on a Weston 
tunneler. The company reports the sales of the Hoggson time stamp good. 


THE FIFIELD TOOL COMPANY has recently moved its business to its splen- 
did new factory on Marginal street, Lowell, where it has every facility for the 
manufacture of engine lathes, for which it has justly gained a wide reputa- 
tion. The factory is of mill construction, and contains 72,000 square feet of floor 
space, having three stories and a basement. An admirably equipped shop and 
excellent railroad facilities will enable the company to handle its large business 
with ease. 

CHAS, A. SCHIEREN & CO., 45, 47, 49, 51 Ferry street, corner Cliff street, 
New York city, have recently received orders for the following: Two 46’ three- 
ply belts, each about 110 feet long, and about twenty-four dynamo belts for the 
Citizens’ Electric Illuminating Company, DeKalb ave. and Rockwell Place, Brook- 
lyn, N .Y.; 48” three-ply belt, and some other belts, for the Capital City, Gas 
and Electrical Company, Des Moines, Ia.; four 36’ double belts, for the Union 
Light and Power Company, Nashville, Tenn. 

THE VIADUCT MANUFACTURING COMPANY have established their works 
temporarily in Baltimore. The great fire which occurred on the night of June 
30 swept everything of that extensive plant away, not leaving a screw driver. 
On July 30, in just 30 days, the company had an engine running in a building 
rented for the purpose, and are now turning out their specialties, viz., tele- 
phones, magneto bells, district telegraph boxes, etc., and after a few days there 
will be very little delay in filling orders promptly. 

QUEEN & CO., INCORPORATED, of Philadelphia, Pa., owing to the depres- 
sion during the last year and the difficulty in making collections, have been 
compelled, in the interest of all their creditors, to make an assignment, without 
preference, to their present manager, Mr. John G. Gray. A meeting of the 
creditors for the purpose of determining the best method of disposing of the 
assets of the company will be held at the office of the attorneys for the 
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assignee, Messrs. Jones & Carson, Rooms 426-431, Drexel Building, Philadelphia, 
on August 13, at 2 o’clock p. m. 


MANNING, MAXWELL & MOORE, 111 and 113 Liberty street, New York city, 
have just received the following orders for the well-known Shaw three-motor 
electric traveling cranes, built by The Shaw Electric Crane Company, Muske- 
gon, Mich., for whom they are the sole‘agents: Pittsburgh Tin Plate Works, a 12- 
ton crane; Henry R. Worthington, New York, a 30-ton crane; The Midvale 
Steel Company, Nicetown, Philadelphia, a 40-ton double trolley crane, The 
crane to the Worthington Pump Works is to supplement an electric crane of 
another make. The order from the Midvale Steel Company is especially satis- 
factory. in view of the fact that they now have in their works one 80-ton, two 
40-ton and two 20-ton Shaw electric cranes. 


FAN MOTOR TESTS.—We have received from the Interior Conduit and In- 
sulation Company, 42-44 Broad street, New York, the results of some fan motor 
tests made at the company’s factory, 537 West Thirty-fourth street, on July 16. 
Three machines were tested and 12 readings were taken of each machine in 
order to secure a proper average. The mean of the 12 readings with machine 
No. 560 gave a speed of 1,732 and 114.96 volts and .448 ampere. The second 
machine, No. 562, ata speed of 1,422, took 114.7 volts and .8425 ampere. This 
is also the mean of 12 readings. The twelve tests of machine No. 568 show that 
at a speed of 116.16 it required 114.89 volts and one ampere. The motors were 
selected at random from stock, and the results are certainly very flattering. 


THE BALL ENGINE COMPANY'S shops at Erie, Pa., present a scene of 
activity in spite of the unfavorable condition of trade generally and are running 
fulltime. There have been shipped from the works lately the following en- 
gines: Edison Electric Light and Power Company, Erie, Pa., one 350-h. p. verti- 
cal compound; Edison Electric Light and Power Company, Erie, Pa., one 300-h. 
p. cross compound; Eureka Light Company, Eureka, Cal., one 300-h. p.; Indus- 
trial Home of the Blind, Chicago, one 80-h. p.; J. H. Houghton, Boston, Mass., 
one 50-h. p.; Minneapolis General Electric Company, Minneapolis, Minn., one 
35-h, p.; Bronx Gas and Electric Light Company, Van Nest, N. Y., one 250-h. p. 
tandem compound; Hotel Newcombe, Quincy, Ill., one 60-h. p.: Gen. A. S. 
Bushnell Building, Springfield, O., one 60-h. p.; Lexington Electric Light Com- 
pany, Lexington, N. C., one 50-h. p.; Greenwich Gas and Electric Light Com- 
pany, Greenwich, Conn., one 150-h. p.; Greenwich Gas and Electric Light Com- 
pany, Greenwich, Conn., one 125-h. p.; Kennard House Company, Cleveland, O., 
one 50-h. p.; City of Griffin, Ga., one 135-h. p.; Howe Pump and Engine Com- 
pany, Ladd, Ill., one 50-h. p.; Sykes & Wagner, Minneapolis, Minn., one 30-h. 
p.; F. F. Vater & Co., Minneapolis, Minn., one 35-h. p.; Risdon Iron Works, 
San Francisco, Cal., one 150-h. p.; Electric Supply and Engineering Company, 
Detroit, Mich., one 70-h. p. 

THE HAWLEY DOWN DRAFT FURNACE COMPANY. Chicago, I1l., is 
always to the front with its well-known system of down draft. In this furnace 
there are two separate grates, one above the other. The upper one is formed 
of a series of tubes opening at their ends into steel drums, or headers, which in 
turn are connected with the boiler, through which the boiler water continually 
and rapidly circulates. It is this upper grate only which is fired, and the down 
draft of air being passed from the upper fire doors, the gaseous matter from the 
green coal consumed on the upper water tube grates is passed right through 
this mass of fuel. Whatever gases escape unconsumed are then burnt by the 
flame from the lower grate. The lower grate, formed of common bars, is 
entirely fed by the half-consumed fuel falling from the upper grate, and as the 
flame from this source ascends, it meets the downward burning fire from the 
upper grate, and the joint draught current passes through the flues in the usual 
way. The water tubes and connections give much additional heating surface. 
This system is in use in some of the largest plants in the country, and the 
company has received most flattering testimonials as to its efficiency and econ- 
omy. 

THE OHIO BRASS COMPANY reports orders of considerable size during the 
month of July for its Type W. material from the following roads: Middletown 
and Goshen Traction Company, Middletown, N. Y.; The Elyria-Lorain Electric 
Railway Company, Lotain, O.; The Consolidated Street Railway Company, 
Toledo, O.; The Cincinnati Street Railway Company, Cincinnati, O.; The 
Toledo and Maumee Railway Company, Toledo, O.; Keokuk E. L. and Power 
Company, Keokuk, Ia.; Des Moines Railway Company, Des Moines, Ia.; East 
Liverpool and Wellsville Railway Company, East Liverpool, O.;: Beaver Valley 
Traction Company, Beaver Falls, Pa.; Lake Cities Electric Railway Company, 
Michigan City, Ind.; Consumers’ Electric Light and Street Railway, Tampa, 
Fla.; Citizens’ Street Railway Company, Memphis, Tenn.; Fort Wayne Electric 
Railway Company, Fort Wayne, Ind.; Warren Street Railway Company, Warren, 
Pa.; The Chillicothe Electric Railway Company, Chillicothe, 0.; The Akron 
Street Railway Company, Akron, O.; Punsutawney Passenger Railway Com- 
pany. Punsutawney, Pa.; Union Street Railway Company, Saginaw, Mich. ; West 
End Street Railway Company, Knoxville, Tenn.; Riverside Park Street Rail- 
way Company, Saginaw, Mich.; Brightwood Railway Company, Washington, 
D. C.; Nashville Traction Company, Nashville, Tenn.: The Delaware Electric 
Railway Company, Delaware, O.; The Marion Street Railway Company, Marion, 
O.; West End and Riverside Electric Railway Company, Montgomery, Ala. ; 
The Columbus Street Railway Company, Columbus, O.; The Lansing City Elec- 
tric Railway Company, Lansing, Mich. 

THE BROOKLYN ELECTRIC MANUFACTURING COMPANY, of 286 Graham 
street, Brooklyn, N. Y., suffered a partial loss by fire on the evening of July 7 
last. ‘The machinery and full stock of switches were entirely destroyed, as were 
also the patterns. There was a loss of 5,000 pounds of raw material, the copper 
and brass being rendered useless by the intense heat. The total loss was about 
$9,000, insured for $15,000. By reason of the insolvency of one of the insurance 
companies only $5,000 will be recovered. Onthe 15th of July the company 
moved to the commodious building 351 Jay street, where it occupies 100x50 feet 
on the second floor. The company has put in new machinery of the latest 
design and has larger and better facilities than ever for the manufacture of its 
well-known switches. This company has had all it could do during the past year 
and at present is as busy as ever, as is evideneed by the following orders 
recently taken: A large switchboard for Hotel Gerard. New York, containing 
two 750 ampere switches, and one main double throw switch of 1,500 
amperes capacity; ten 150 ampere, three-pole switches; four 150 ampere, two-pole 
switches; ten 50 ampere, three-pole, switches; four 50 ampere, two-pole switches ; 
three 200 ampere, two-pole switches; one 200 ampere, three-pole switch; 
4 ammeters, 2 voltmeters, 3 rheostats. Another large board is being built by 
this company for the Academy of Music Brooklyn, which will contain 39 
switches mounted on Tennessee marble and have all the latest devices. 
An order for four 1,000 ampere three-pole double-throw switches comes from 
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the Edison Illuminating Company, of Brooklyn. 
been finished for Hotel Majestic, New York city. 


THE WILSON-WHITING-DAVIS OILING COMPANY, of New York City, 
held its first directors’ meeting in Jersey City, August 2, 1894, and elected the 
following officers: Wm. Wilson, Jr., New York, president; Morton E. Davis, 
New York, first vice-president; Jos. M. Wilson, New York, second vice-presi- 
dent; C. H. Wilson, New York, treasurer; Louis A. Chandler, secretary and 
assistant treasurer; directors, W. I. Allen, assistant general manager Chicago, 
R. I. & Pacific Railway Company, Chicago; R. B. Campbell, general manager 
B. & O. Railway Company, Baltimore, Md.; J. G. Hartigan, assistant general 
superintendent Illinois Central Railway, Chicago; Chas. M. Linington, mer- 
chant, Chicago; Thos. E. Gooch, civil engineer, New York; Wm. Wilson, Jr., 
merchant, Washington, Ia.; J. R. Young, cashier Washington National Bank, 
Washington, Ia.; P. S. Whiting, electrician, Des Moines, Ia.; Louis A. 
Chandler, attorney-at-law, New York; Morton E. Davis, New York; Geo. F. 
Wilson, general superintendent of motive power Chicago, R. I. & Pacific Rail- 
way. Chicago. Morton E. Davis was elected general manager of the company. 
Mr. Davis has appointed P. S. Whiting his assistant manager, with head- 
quarters at Chicago; J. M. Wilson, superintendent of construction Western ter- 
ritory, Chicago; J. K. Tremaine, superintendent of construction Eastern 
territory, New York. The company has opened offices at Des Moines, Ia., and 


A large board has also just 


UNITED STATES PATENTS ISSUED AUGUST 7, 1894. 
(In charge of Wm. A. Rosenbaum, 177 Times Building, New York.) 


523,986. PROCESS OF ELECTRIC METAL WORKING: Hermann Lemp, Lynn, 
and Walter S. Moody, Chelsea, Mass. Application filed October 20, 1890. A 
method of correcting the tendency to localization of effect from two electric 
currents made to flow through the same medium, consisting in producing 
alternations of each current differing in phase approximately ninety degrees. 

523,987. ELECTRIC WELDING MACHINE; H. Lemp, Lymn, Mass. Applica- 
tion filed January 19, 1891. In an electric welding or metal working machine, 
the combination with the transformer secondary, of plates, one located on 
each terminal of said secondary and provided with intersecting work holder 
chocking grooves, and universal work holders adjustable laterally and longi- 
tudinally thereon. 

523,995. ELECTRICAL MOTOR: H. B. Porter, New York, N. ¥Y. Application 
filed December 5, 1893. In combination with rotating shaft and a pair of 
electrical motors provided with reciprocating rods operated thereby and 
connected with said shaft through the medium of a crank arm thereon, of a 
movable sleeve on said shaft, having its surface divided into sections of con- 
ducting and non-conducting material substartially as set forth, and means 
for engaging and adjusting said sleeve on its shaft. (See illustration.) 


523,998. DYNAMO-ELECTRIC MACHINE; Gustaf Rennerfelt, Lynn, Mass. Ap- 
plication filed March 6, 1894. The combination of a magnet with a divided 
core, a series of rotating conductors interposed between the parts thereof, 


and means for electrically connecting said conductors in series. (See illus- 
tration.) 
524,003. ELECTRIC ARC LAMP; G. G. Stout, Parkersburg, W. Va. Applica- 


tion filed June 19, 1894. Aninclosure for the carbons of an electric arc lamp, 
consisting of a stationary tubular section of transparent material, a tubular 
section detachably connected thereto by means of a suitable coupling, and a 
tubular section slidable thereon, and a tapering tubular coupling for holding 
suspended the slidable section. 


524,009. TELEPHONE ANNUNCIATOR AND CALL BELL; F. G. Warrell, 
Philadelphia, Pa. Application filed Tune 25, 1891. An annunciator, call 
bell, wiring connections, ground wires, battery, push button, telephones, 
connected directly at each terminal with the call bell system of wiring, cen- 
tral telephone, provided at the annunciator, switchboard and switch con- 
nections connecting the central telephone with the switchboard, each tele 
phone and push button of the series of telephone terminals and push buttons 
being connected by circuits with the annunciator and central telephone in- 
dependent of each of the other respective terminals. 

524,011. ELECTRIC MOTOR; F. C. Whitmore, Lynn, Mass. Application filed 
May 5, 1893. A multipolar motor, comprising an armature, a top and base 
consisting of box-shaped castings, with internal polar extensions secured 
together, and inclosing said armature, and wound field magnet cores sup- 
ported between the side walls of said castings, the internal polar extensions 
forming consequent poles to said wound magnet cores. 

524,014. TROLLEY WIRE SUPPORT; L. Yakel, Allegheny, Pa. Application 
filed April 15, 1893. In an electric insulator, the combination of a bolt, the 
lower end of which is adapted to be secured to a fin for an electric wire, a 
series of asbestos and mica discs alternately strung thereon, a ring, a cap 
adapted to be secured thereto and means of securing said bolt in said ring 
and cap. 


524,017. TROLLEY FOR ELECTRIC CARS; G. C. Boudereaux, Peoria, Il. 
Application filed March 12, 1894. Ina trolley for electric cars, a fork con- 
structed of two separable halves, having their free ends enlarged into the 
hollow heads, a bearing block retained in each of the said hollow heads and 
provided with a tapering depression for the reception of a shaft and a slot 
made at right angles to said depression. 

524,020. DYNAMO-ELECTRIC MACHINE; Rudolf Eickemeyer, Yonkers, N. 
Y. Application filed October 7, 1891. In a dynamo-electric machine, the 
combination of an armature; separate electro-magnets each having its own 
field coil or coils, and having cheek pieces symmetrically arranged with rela- 
tion to the armature, with each two similarly polarized cheeks separated by 
spaces parallel with the armature winding, and a counter field coil or coils, 
which either strengthen or weaken the magnetism of appropriate cheeks, 
according to the direction in which the machine is operated, for maintain- 
ing a permanent line of commutation, regardless of variations in speed or 
load. 

524,025. CONDUIT ELECTRIC RAILWAY; R. M. Hunter, Philadelphia, Pa. 
Application filed September 12, 1891. In an electric railway, the combination 
of a werking conductor arranged along the railway, an electrically propelled 


THE ELECTRICAL WORLD. 


IMlustrated Record of Electrical Patents. 


165 


Denver, Col. Messrs. E. Waterman and Oscar Lofquist are general Western 
agents, with headquarters at Des Moines, Ia. Albert Blanchard is the Chicago 
agent; Armstrong, Palmer & Armstrong are the Denver agents; J. H. Ackroid, 
Philadelphia agent: T. E. Gooch, New York agent. The company has also 
opened in London, England. P. S. Whiting is the inventor of the system. The 
company is organized under the State laws of New Jersey, with a capital stock 
of $200,000. 


——- Business 


BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 

OPEN AND CLOSED CIRCUIT CELLS,—The Hayden carbon porous cup No. 1; 
the Hayden carbon porous cup No. 2 cell; a Leclanche clay porous cup cell; a 
standard Fuller cell; a No. 2 Fuller cell; a single cylinder carbon cell; a double 
cylinder carbon cell. All reliable and efficient, and at prices lower than ever. 
THE HAYDEN-BOOKER MANUFACTURING COMPANY, 2140 DeKalb street, 
St. Louis, Mo. 


Notices. 





vehicle having a pivoted four wheeled truck, and a current collector carried 
by said truck between its wheel base making contact with said working 
conductor. (See illustration.) 


524,038. RAILWAY SIGNALING DEVICE; William Daves, Jersey City, N. 7. 
Application filed August 3, 1892. In a railway electric signaling system 
adapted to be actuated by a moving train, the combination with two arma- 
ture levers having a free movement to and from the pole of their magnets, 
a contact step located in the path of the levers to close the circuit in the 
signal magnet, and means operated by the release of the first armature lever 
to remove the contact out of the path of the other. 


524,044. ELECTRIC PUMP; F. W. Merritt and Arthur R. Roe, Duluth, Minn. 
Application filed November 6, 1893. The combination of a pump cylinder 
provided with a reciprocating piston, a bar armature attached directly to the 
piston rod and provided in the direction of its length with a number of coils, 
a commutator carried by said armature, and consisting of a series of insu- 
lated contact plates arranged parallel with the axis of the armature and con- 
nected with corresponding coils thereof.a series of field magnets of alternately 
opposite polarity arranged parallel with the movement of the armature, and 
a switch arranged to reverse the current through the field or armature coils 
at the end of each stroke of the armature. 

524,062. ELECTRIC HEATER: J. F. Kester, La Grange, Ill. Application filed 
April 29, 1893. A heater, consisting of a slab of soapstone provided witha 
cavity, a resistance medium arranged in said cavity and an insulating filler 
composed of twenty-five parts of soapstone, twenty-five parts of flint glass, 
fifteen parts of carbonate of soda, ten parts of boracic acid and twenty-five 
parts of silicate of soda. 

524,066. WATER-PROOF INSULATED ELECTRIC CONDUCTOR; Duncan 
McFarlan, Philadelphia, Pa. Application filed May 17, 1894. A water and 
fire-proof insulated electric conductor, having a thread or cord of fire-proof 
material saturated with a liquid insulating substance wound around the 
same and a water-proof sheet or strip surrounding said conductor. 

524,098. ANNUNCIATOR; Phillip Weber, Nuremberg, Ge:many. ' Application 
filed January 16, 1894. An annunciator system in which the press buttons 
and magnets are divided into groups, a battery cell for each group, which 
cell has one terminal connected by a single wire with all the push buttons 
of the group, as many return wires connected with the push buctons as there 
are push buttons in one group, with which return wires the push buttons of 
the remaining group are also connected, each return wire being connected 
with one magnet of each group. 

524,100. SUPPORTING INSULATOR FOR ELECTRIC WIRES: 
Naugautuck, Conn. 


L. S. Beardsley, 
Application filed June 11, 1894. A holder for insulators 
consisting of a pin provided with screw threads designed to engage the 
screw threads in the interior of a glass insulator, the pin having projecting 
therefrom a bolt, a bolster for the bolt, and means for securing the bolt in 
position. 


524,109. ROSETTE FOR ELECTRIC LIGHT WIRES; C. N. Hammond, Boston 
Mass. Application filed December 7, 1893. A rosette for electric wires, com- 
prising a base block, a hollow bulb, a removable fuse block and suitable 
contact pieces, said fuse block being provided with a fuse or fuses located 
on the opposite side of said block from the lamp cords,, whereby when a 
fuse is burned the lemp cords are protected from injury. 

524,116. ELECTRIC ARC LAMP; W. S. Pendleton, New York, N. ¥Y. Applica- 
tion filed March 6, 1894. The combination of the magnet, the rocking frame 
carried thereby, the carbon carriage suspending wheel mounted in said 
frame, a coil spring applied thereto and tending normally to raise the car- 
riage, a gear moving with said wheel and driving a pinion on a shaft 
mounted in the frame, a rachet wheel and a brake wheel carried at opposite 
ends of said shaft, the frame actuated by the magnet, the pawl on the frame 
engaging the rachet wheel, the brake shoe and the contacts for automati- 
cally opening the circuit of the magnet when it has caused the movement of 
its frame. 

524,117. MOTOR SUSPENSION FOR RAILWAY WORK; E. W. Rice, Jr., 
Lynn, Mass. Application filed August 15, 1889. In an electric railway motor, 
the combination of a rigid supporting frame for the armature axis, consist- 
ing of two side pieces or bars sleeved at one end on the car axle and united 
at their opposite ends by a cross bar or piece integral with them, and a nose 
piece extending from the cross piece and free to slide on an elastically 
mounted bar or support. (See illustration.) 

524,118. PRINTING TELEGRAPH INSTRUMENT: J. H. Rogers, Bladensburg 
Md. Application filed December 12, 1893. The combination with a printing 
mechanism of a reciprocatory paper carriage, a motor therefor, and an 
electro-magnetically controlled clutch for connecting the carriage to the 
motor, 
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§24,119. DYNAMO-ELECTRIC MACHINE; W. B. Sayers, Glasgow, Scotland. 


Application filed January 6, 1894. A dynamo-electric machine, in which the 
sections of the armature winding are connected to the commutator strips by 
commutator coils, each of which is arranged approximately at right angles 
to the plane of the armature sections to which it is connected. 


524,120. ELECTRIC HAND APPLIANCE FOR MASSAGE; A. J. Speare, Thayer, 


Mich. Application filed April 16, 1894. A holder plate having an adjustable 
hand hold, and a series of electrical conductors supported on the plate and 
having bared terminal ends adapted to contact with the fingers of a hand. 


524,136. REGULATOR FOR DYNAMO-ELECTRIC MACHINES; T. A. Edison, 


Menlo Park, N. J. Application filed November 11, 1881. The combination 
with a dynamo-electric machine having its field circuit derived from the 
main or armature circuit, of an electro-magnet placed directly in the main 
circuit of such machine and a variable resistance placed directly in its field 
of force circuit, the magnet varying the resistance of the field circuit as the 
magnet is more or less energized. (See illustration.) 


524,156. THERMO-ELECTRIC VOLATILIZING OBTUNDER; O. B. Bachman, 


Minneapolis, Minn. Application filed April 6, 1893. The combination in an 
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obtunder of an air or gas receiving chamber with a heater arranged there- 
in, a discharge nozzle connected with the chamber, and means for charging 
the air or gas with an cbtundent or anaesthetic before discharging same 
through the nozzle. 


524,165. CIRCUIT BREAKER FOR ELECTRO-THERAPEUTIC APPARATUS: L. 


W. Downes, Providence, R. I. Application filed January 21, 1893. The com- 
bination in an electro-therapeutical apparatus, with an electro-magnet hav- 
ing its poles bent inwardly toward each other, so as to concentrate its mag- 
netic force at or near a given point and a flexible tongue having its free end 
arranged in proximity to the poles. 


524,172. VARIABLE RESISTANCE MEDIUM FOR TELEPHONES; W. W. 


Jacques, Newton, Mass. Application filed May 14, 1894. The process of pro- 
ducing a variable resistance medium for battery telephones, consisting in 
reducing a salt of boron by heating it with sodium or potassium, and again 
heating the product to a white heat in the absence of air. 


524,173. VARIABLE RESISTANCE MEDIUM FOR TELEPHONES; W. W. 


Jacques, Newton, Mass. Application filed May 14, 1894. This consists in 
a process for reducing a salt of silicon by heating it with sodium or potas- 
sium and again heating the product to a white heat in the absence of air. 


524,188. ELECTRIC TRANSFORMER; J. J. Wood, Fort Wayne, Ind. Applica- 


tion filed March 19, 1894. A transformer having a laminated iron core formed 
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with a ventilating space through it, maintained by means of a corrugated 
sheet interposed between the lamine to hold them apart and forming air 
spaces in its corrugations. 


§ 24,202, ELECTRIC SIGNAL FOR STEAMBOATS; R. H. Gruschow, Chicago, 


Ill, Application filed January 30, 1894. In an electric signal the combina- 
tion of a series of levers, each provided with an eye and carrying a visual 
signal, a magnet for each of the levers included in circuit with the battery 
and a circuit closer, and having its armature adapted to actuate the heel of 
the lever, an elevated bar common to all of the levers and arranged in the 
path of the same, and an alarm circuit including a local battery and an 
audible signal mechanism and having its conductors in electrical connection 
with the bar and the armatures of the electro-magnets. 


524,229. PRIMARY BATTERY; W. Walker, Jr.. Birmingham; F. R. Wilkins, 


Handsworth, and J. Long, Smethwick, England. Application filed February 
27 18%. A single liquid primary voltaic battery, consisting essentially of a 
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perforated glazed earthenware jar and a porous cell of much smaller diame- 
ter than and situated concentrically in the perforated earthenware vessel for 
containing the electrolyte in which the zinc or positive element is sus- 
pended, the space between them being filled with powdered carbon in which 
one, two, or more plates or rods of solid carbon are inserted, the heads or 
tops of which are in electrical contact with each other. 


524,232. INSULATING TROLLEY WIRE SUPPORT; F. M. Zimmerman, De- 


troit, Mich. Application filed November 2, 1893. This consists of the com- 
bination of an outer shell, a central screw-threaded nut secured to but spaced 
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from the shell by an insulating disc, a supporting stirrup engaging the nut 
and a saddle piece adapted to form a grip therewith. 


524,239. SUBMARINE SIGNALING; L. I. Blake, Lawrence, Kan. Application 


filed December 22, 1893. This system of signaling between an anchored light- 
ship and the shore comprises the combination of telephonic or telegraphic 
signaling instruments and batteries on the ship and shore respectively, an 
insulated cable extending from the shore station to the ship's anchor with 
which the core of the cable is electrically connected, a conducting anchor 
chain and a circuit on the ship from the chain to a submerged metallic 
plate, the circuit including the signaling instruments on the ship. 


524,282. ELECTRIC RAILWAY POLE RATCHET; J. J. McTighe, New York. 


Application filed January 23, 1893. A metallic pole ratchet in combination 





No. 524,136.—REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 


with a metallic clamping device for attachment to the pole and insulation 
electrically separating the ratchet from the clamping device. 


524,283. TROLLEY WIRE CIRCUIT BREAKER; T. J. McTighe and S. W. 


Childs, New York. A trolley wire circuit breaker composed of two end 
castings united by two parallel insulated rods fixed in these castings but in- 
sulated therefrom. 


524,291. PRIMARY VOLTAIC BATTERY; W. Walker, Jr., Birmingham, and 


F. R. Wilkins, Handsworth, Smethwick, England. Application filed June 
4, 1894. A single liquid primary voltaic battery, consisting of a porous cell 
containing the exciting liquid in which the zine or positive element of the 
battery is suspended, the other or negative element carbon in the form of 
powder and coarse grains being retained in position around the outside of 
the porous cell by means of a wire gauze casing. 





